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SURGICAL SIGNIFICANCE OF ABDOMINAL PAIN 
By Arthur E Billings, M D 

OF Philadelphia, Pa 

Of the many and vaiied suigical conditions which we encoimtei in the 
lomen, pain is the most important symptom and the one which moie often 
luences the diagnosis and procednie than any other 

To coirectly interpret its meaning as a symptom, one must have a fairly 
imate knowledge of the rather complex neive supply of the entire abdomen 
1 its contained -visceia before its significance is fully understood It is aside 
an the subject for discussion to go into the detailed anatomy and physiology 
the neive supply of the abdomen at this time However, I feel that it will 
t be out of place to refer to the mam sources of innervation The 
dominal parietes, front and sides, aie supplied by the lower five or six intei- 
;tal spinal neives which give off anterior and posterior branches and 
mmate by entering the substance of the lectus muscle on each side and 
ung sensation to the mid-fiont of the abdomen The hypogastric legion 
d lateral flanks are supplied by the last dorsal and branches of the iho-hypo- 
stric and iho-inguinal nen^es It is interesting to note that the posterior wall 
the abdomen receives its supply from the lumbar and sacral spinal nerves 
d not the dorsal These bi anches ai e intimately connected with the lumbar 
d sacral plexi which he on the posterior wall of the abdomen, and are in 
ise lelationship with many of the viscera which are the frequent site of 
lease and of which, when inflamed, pain is often the most consjiicuous 
mptom In addition to this, we have several large mam nerve trunks 
tering the abdominal cavity which are closely connected with the other large 
itributing centres The pneumogastiics on each side of the oesophagus go 
supply the stomach, the right to the posterior wall of the stomach, entering 
to the formation of the solar-plexus, and the left to the anterioi wall The 
mpathetic enters the abdomen as two large ti links beneath the pillars of the 
iphragm and pass into the pelvis ending in the coccygeal ganglia, having 
tered into the formation of several small ganglia (four lumbar, foui sacral) 
rich are the connecting stations between the various large sympathetic 
(dominal plexi on the inner side and the spinal nerves externally There 
e three other important trunks on each side passing from the thorax into 
e abdomen, viz the great, the small and smallest splanchmcs which go to 
ake up the semi-lunar ganglia and renal plexi The phremcs, two other 
inal nerves, descending principally from the fourth cervical through their 
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anastomotic branches communicate with the solar and hepatic plexi and in 
this way have visceral connections, but strictly speaking do not enter the 
abdomen but supply the diaphragm, a not infrequent seat of baffling pain 
fiom the standpoint of diagnosis 

Next m consideiation is that intricate mtei lacing of nerve fibres of the 
sympathetic system lying immediately upon the aorta, and at two points they 
aie much more closely aggregated and constitute the great solar and hypo- 
gastric plexi The epigastric or solar plexus is situated behind the stomach 
and m front of the aorta and crura of the diaphragm It receives the great 
and small splanchnics and the termination ot the light pneumogastric and 
supplies all of the viscera of the abdominal cavity from its ten distributing 
centies or lesser plexi 

Ihe hypogastric plexus located in front of the fifth lumbar vertebia 
occupies the same relative importance to the pelvis and its organs as does the 
solar to the abdominal viscera It vrtll be observed that the neive supply of 
the Auscera and visceral peritoneum is derived from the various sympathetic 
plexi while that of the parietal peritoneum is deiived directly from the 
spinal neives (dorsal, lumbai, sacral and phrenics) The spinal neives con- 
tain many more sensory fibres than do the sympathetic tiunks It is a long 
established clinical fact that the panetal peritoneum is much more sensitive 
to manipulation and the traumatism of surgeiy under local anassthesia than is 
the visceial peiitoneum, or in fact any ot the viscerse This fact must also 
be remembeied from a diagnostic point of view 

Befoie going further, it is necessary to refer to the connection that exists 
between the visceral nerve supply and that of certain well-defined areas on the 
body surface supplied by the spinal nenes and related through the same spinal 
segment The brilliant works of Head, Ross, MacKenzie and others, but 
Head in particular, has lesulted in establishing the exact lelationslnp between 
sharply defined cutaneous tracts and viscera receiving their neive supply 
through the sympathetic, but from the same spinal segment as that received 
by the skin area I quote from Head, “ On distuibances of sensation with espe- 
cial references to the pain of visceral disease ” ' “ Pam was in many 

cases associated with definite cutaneous tenderness Moieovei, the cutaneous 
tenderness was in many cases not confined to small spots or aieas, but occupied 
whole tracts of skin with definite tenderness I was. then led to investigate the 
pain and accompanying tenderness consequent on disturbances of other organs, 
and I found that these sensoiy disturbances also followed definite lines After 
Ross’ most suggestiA'^e papers it seemed exceedingly probable that these areas 
bore some definite i elation to nerve distnbution, and I then began to investi- 
gate the distnbution of heipes zoster in the hope that a skin lesion which was 
notoriously of nenmus origin might throw some light on the meaning and 
significance of tendei areas in visceral disease I next attempted to deteimine 
to what level of the nervous system these areas belonged, with the help of 
cases in which gross oiganic lesions were present By this means it became 
apparent that each of these aieas represented the distnbution of a single nerve 
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root or of a single segment in the spinal cord Thus I was enabled to map out 
the areas supplied by the various segments of the cord on the surface of the 
body It then became apparent that certain of these areas were ne\er affected 
in visceral disease, and this led me to examine the sensoiy supply of the 
viscera fiom the sympathetic system Now Ross had already suggested that in 
visceral distuibances, pain (and therefore, m my cases tenderness) was 
referied along the distnbution of the somatic nerves which come off from the 
same pait of the cord as the sensory sympathetic fibres to the organ affected 
Thus if I could map out the somatic aieas along which pain was lef erred m 
visceral disease, I could say on Ross’ hypothesis what was the sensory supply 
from the sympathetic of the paiticular organ affected By this means I 
obtained another scheme showing the distribution of the sensoiy sympathetic 
fibres analogous to that which Gaskill constructed for the motor and inhibitory 
fibres of the same system ” 

It IS interesting to note that in this surface topography, the cutaneous zones 
correspond more closely to segmental supply than to individual nerve supply , 
also the cutaneous zones are sharply defined and do not overlap as m the 
ordinary peripheral sensory supply to the skin This most mteiestmg work 
of Head’s explains referied surface pain m visceral disease and enables us to 
follow It in many vague conditions to the affected viscera Under normal con- 
ditions pain in the skin is located with accuracy at the point receiving the 
stimulant, as for instance a pm prick on any part of the body surface This, 
to a large degree, is attnbuted by Howell to the temperature and pressure 
sense, and when these are lost or destroyed m the skin surface, pain is then 
A ery inaccurately located “ Pain arising in the internal organs on the contrary 
IS located very inaccurately, but is often referred to points on the skin, and 
may be accompanied by areas of tenderness m the skin ” Pam of this kind, 
when misreferred to the surface of the body, is designated as reflected pain 
The explanation offered for this (Howell) misreference, is that the pain is 
referred to the skin region that is supplied by the spinal segment from which 
the organ m question receives its sensory fibres, the misrefeience being due to 
a diffusion in the nerve centres As Head expresses is, “ when a painful 
stimulus IS applied to a part of low sensibility in close central connection with 
a part of much greater sensibility, the pain pioduced is felt m the part of 
higher sensibility, rather than in the part of lower sensibility to which the 
stimulus was actually applied ” 

It is interesting that affections of the serous cavities, e g , the peritoneum, 
do not cause reflected pains or cutaneous tenderness as m the case of the 
\iscera Another important fact m referred pain is its occasional occurrence 
in the symmetrical area on the opposite side of the body This is sometimes 
seen in renal disease, ovarian lesions, tubal pregnancy and breast inflamma- 
tion, and IS explained on the basis that depression of the cutaneous sense in 
a given area with application of the stimulus to that point, will cause pain 
projection to the symmetrical area of the opposite side , if this is also involved 
It may be referred to the area next above or below in the spinal order On 
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more than one occasion we have found a stone in the opposite kidney or a 
rupture of the opposite tube in ectopic pregnancy to what was expected from 
the patient’s localization of pain The stimuli necessary to excite pain varies 
in dififerent parts , for instance those foi visceral pain are not of the ordinary 
thermal or tactile types to which skin and mucous surfaces respond so 
piomptly, but is believed by most investigatoi s to be entirely due to tension in 
some form oi other Meltzer has attempted to explain all forms of colic on 
the basis of what he terms “ the law of contrary innervation,” which in the 
normal physiological peristalsis of the intestine is fulfilled in the simultaneous 
relaxation that always occurs just below the contracting segment When this 
simultaneous contraction and lelaxation is mteifered with by the presence of 
inflammation, new growth or othei disturbing lesions, pain is the result The 
contraction of unstriped muscle is the most frequent cause of abdominal pain 
and it IS always lefened along the midhne of the abdomen somewhere from 
the ensifoim cartilage to the pelvis This is the reference segment for all of 
the hollow viscera, oesophagus, stomach, intestine — and includes bladder, 
uterus and bile ducts — while renal colic is distinctly unilateral in its reference 
When we come to consider the various suigical conditions of the abdomen 
which may be the cause of pain, we can only allude to the most important in a 
geneial way in the time at our disposal Some of the lesions are chronic, 
others sub-acute and many are acute, depending upon the degree of severity 
and duiation Many acute conditions are but sudden and severe exacerbations 
of preexisting disease It has been estimated that 90 per cent of all disease 
begins with, or is accompanied by pain sometime during its couise “Alone, 
pain indicates danger in general, in combmaton with other signs it indicates 
danger in particular and guides the surgeon’s hand to its source ” In many 
cases it is the most important symptom In others, it is only an incident Its 
location, the mannei of onset, severity, duration, ladiation, the relation it may 
have to certain events like the taking of food, micturition, defecation, etc , 
demand careful consideration in their interpretation It may be worse at 
night Its relation to other symptoms such as vomiting, etc , must be given 
due thought For certain lesions the seventy, character and location may be 
quite typical Age, racial charactenstics and sex are entitled to consideiation 
Women as a rule endure pain better than men because of lessened sensibility 
to painful stimuli, and the phlegmatic are more uncomplaining than those with 
a highly developed nervous sjstem It is a well established fact that in the 
aged there is occasionally an absence of pain in many of the lesions, such as 
appendical and gall-bladder inflammations which are ordinarilj'^ productive of 
a great deal of pain This is explained on the basis that in senility the 
sensibility to painful stimuli is lost to a great degree and sometimes completely 
In the obese patient, tenderness and rigidity may be diminished or absent from 
aniesthesia of the peritoneum as a result of fat deposit about the somatic nerve 
endings in the sub-serous space The patient’s interpretation of the character 
of pain ma) be of considerable -value in arriving at the cause Pain ought 
ahvajs to be regarded from two aspects In the one, the untouched patient 
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manifests it, and m the other, the clinician elicits it In the latter it is pain 
on pressure or tenderness \\hich is always located about the seat of the lesion 
Crile states “Pain, like other phenomena, was probably evolved for a par- 
ticular purpose, surely f oi the good of the individual , like fear and worry, it 
frequently is injurious What then, may be its purpose^ We postulate that 
pain IS one of the phenomena which results from a stimulation of motor action ” 
He also maintains that the only types of infection that are associated with pain 
are those m which the fixation of parts by continued muscular rigidity is an 
advantage, that the type of infection that may cause muscular action when it 
attacks one region of the body, may cause no such action when it attacks 
anothei A striking instance of the protective action of pain is seen m acute 
abdominal infections such as peritonitis, where there is segmental rigidity of 
the recti muscles in localized infections or generalized rigidity m dififuse infec- 
tions Peristalsis is almost absent, food is refused or may be ejected, the dorsal 
position is assumed and is not often changed Muscular action has an adaptive 
and piotectne purpose in these infections 

The perforating lesions of the stomach, duodenum, appendix and rarely 
the gall-bladder, cause that type of pain which should not be interpreted as 
meaning anything but the gravest sort of intra-abdominal lesion, the sudden 
onset, the terrific and unabating pain with board-hke fixation of the abdominal 
muscles is characteristic The pain of acute pancreatitis and mesenteric 
thrombosis are equally severe and may not be relieved by heroic doses of 
morphine In these lesions, life is at once jeopardized by the intense suffering 
In pancreatitis the pain is confined to the upper abdomen and nearly always 
passes vith se\erity to the back It is agonizing beyond endurance and fre- 
quently is the cause of collapse In the gastric and duodenal perforations, 
the history of the patient’s condition previous to acute onset will, m a majority 
of cases, suggest quite accurately the nature and location of the lesion This 
IS particularly true of duodenal ulcer, where pain comes on one, two or three 
hours after taking of food and which is gnawing or burning m character and 
is relieved by taking more food or alkalies for a time and is often described as 
hunger pain The distinct periodicity to the pain and symptoms is another 
characteristic In gastric ulcer pain is less characteristic as a rule, and is 
generally aggra^vated by taking food It is burning or scalding m character, 
IS usually felt about the ensiform cartilage and is frequently referred to region 
of twelfth dorsal vertebra 

In gall-bladder inflammation the pain is never so severe as that of the 
perforating lesions mentioned A frank perforation of the gall-bladder with 
sudden soiling of the whole peritoneal cavity, as is seen in gastric or duodenal 
perforation, rarely occurs When perforation takes place, it is usually walled 
off and because of its anatomic position, results m a localized inflammation 
Pam IS not so severe and is localized as is tenderness In gall-bladder disease 
the character of pain may be variable It may be that of an acute inflamma- 
tion, the result of severe infection, which is accompanied by abdominal rigidity, 
tenderness and the other signs of acute inflammation, or it may be the pain 

0 



ARTHUR E BILLINGS 


of tension due to distention of the gall-bladder, chronic infection and the 
presence of stones Tenderness in these cases can nearly alwa3^s be elicited by 
palpation over the gall-bladder Referred pain may exist with either of the 
above conditions The pain of gall-stone colic is usually intense, recurring in 
violent paroxysms and is referred over the hepatic and epigastric legions and 
usually radiates to the back or right shoulder Vomiting, with profound 
nausea, is nearly always an accompanying symptom Rarely the pain is 
referred to the left side and back 

The pain of peritonitis is sharp, stabbing or lancinating in character 
Patients frequently describe it as having “ doubled them up ” There is, of 
course, generalized tenderness and muscular rigidity over the involved 
peritoneum, and usually a point of maximum tenderness can be elicited about 
the site of the primary inflammation Pam resulting from inflammation of 
the vermifoim appendix is usually abrupt m onset It is of var^ung degree 
m seventy It is usually referred to the epigastrium or around the umbilicus 
and aftei the lapse of a few hours usually becomes distinctl}'^ worse in the right 
ihac fossa The sequence of pain to other events is of great importance in the 
diagnosis of appendicitis Pain is always the first symptom, and if pain is 
preceded by vomiting you can almost certainly exclude disease of the appendix 
The pain is apt to be colicky in character until involvement of the peritoneum 
takes place, when its character may be somewhat changed It may seem a 
little out of place to refer to puigation in these cases, but having seen so many 
disastrous results from it, I cannot refrain from mentiomng it It is unques- 
tionably the cause of most of the cases of peritonitis that we see resulting from 
this disease If these patients are not purged there is the same tendency foi 
the inflammation to lemain localized even if perforation does occur, as is 
mamfested in infections of the gall-bladder and pelvic appendages Moymhan 
says that m appendicitis, perforation spells puigation, and in his large 
experience he pens the sequence of events in pain, aperient, perforation He 
further says “ I, therefore, do not hesitate to say that in almost every instance 
of acute peritonitis due to the perforation of the appendix it is the treatment 
directed to the relief of the condition that is the cause of the senous and so 
often fatal catastrophe ” He has expressed himself most clearly and forcibly 
111 an amended nursery rhyme 

Perforation means purgation, 

A^hth the appendix kinked and bad , 

Both food and drink will worry him 
And aperients drne him mad 

Diseases of the pelvic appendages in the female is a common source of 
pain A bi-manual examination should never be omitted, especially when a 
woman complains of backache An ovarian cyst, a pus tube, or a right 
ureteral stone is often diagnosed as appendicitis , and a lacerated cervix or 
pel ineum v ith a retro^ erted or prolapsed uterus treated for kidnej'^ disease or 
lumbago Pam of these organs is often described as “ bearing-down pain or 
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heavy headache” Pam may also be reflected down the fiont of the thighs 
The pain of luptured ectopic pregnancy is usually severe in chaiacter but 
does not appioach the intensity of the peifoiating lesions that we have 
desciibed The pain, of course, is inoie severe over the lowei abdomen, and 
is occasionally located on the opposite side of the rupture Patients sometimes 
desciibe it as “if something had given way oi had buist within the body” 
The pain of intestinal obstiuction is usually sudden in onset It is violent m 
charactei continuous uith fieice exacerbations The continuous pains are due 
to the constiiction of the intestine and the exacei bations to the colic of an over- 
active pei istalsis 

The location of pain varies with the site of obstruction It has been shown 
by MacKenzie that the pam of obstiuction is always located along the mid- 
hne of the abdomen, the zone for the small intestine embracing the umbilical 
region corresponding to the levels of the costal margin above and the ciest of 
the ilium below, while that of the large intestine occupies the hypogastnum 
One may be aided m the localization of this pam by remembering that it begins 
well above the point of obstiuction, giaduall} passing lower and lower until 
It leaches a climax If, when the pain stops, this pait be noted, the situation of 
the obstiuction can be localized within ceitam limits Unfortunately the limits 
are still vide, neveitheless, the mfoimatioii is extiemely useful as an aid 
to diagnosis 

The pam of tuberculous peiitonitis and localized tubeiculous processes is 
not m any way charactenstic, but is usually either sharp and stabbing m 
chaiacter like that expeiienced m othei infections of the peritoneum, or else 
it is colicky in tj^pe due to inteiference vith pei istalsis or imolvement of the 
intestinal tiact Theie aie many other less common suigical lesions of the 
abdomen, including ureteral calculi, intestinal tumois, mesenteiic cysts, eroding 
and luptuied aneuiisms and typhoid perfoiations, etc, which we will not 
take up 

In the examination of a patient foi the puipose of eliciting pam or tender- 
ness, one must not forget the influence of position on pam m the vaiious 
organs The occuirence of a painful position points to a localized process. 
This IS frequently found to exist even when the pam appears to be diffuse as m 
acute appendicitis Painful position may be piesent m cancer, gall stones or 
stone 111 the pelvis of the kidney The lateial position is frequently found to 
be painful foi it involves the most favoiable conditions for abnormal dis- 
placement and ti action if tumois or adhesions are present The influence of 
motion is of considerable value m acute mflammatoiy and suppurative condi- 
tions of the abdomen as when the patient anxiously maintains the dorsal 
position and carefully avoids turning to either side A transmitted jar from 
walking or going down steps will frequently cause pam when there is 
piesent a pyonephiosis and appendicial abscess or acute inflammation of 
the gall-bladder 

111 the consideration of abdominal pam one must keep constantly m mind 
the many extra-abdominal conditions which so closely mimic many of the 
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acute abdominal lesions Among the most conspicuous of these are the referred 
pain of pneumonia, pleunsy, diaphi agmatic infections, acute dilatation of the 
heart, gastnc crisis of tabes dorsalis, acute coxitis of children, spondylitis, 
heipes zoster and angina pectoris The abdominal symptoms of the lattei 
condition is som'etimes described as angina abdominis Some of the more 
common non-surgical intra-abdommal conditions such as lead poisoning, acute 
gastiitis, colitis, etc , may be excluded m the diagnosis of a suigical lesion by 
careful history taking and a proper con elation of symptoms with thorough 
physical examination There are conditions m which a positive pre-operative 
diagnosis cannot be made other than that of an acute abdominal catastrophe 
In these cases, with the use of all diagnostic means at hand, accurate interpre- 
tation of history and symptoms and a proper display of surgical judgment, a 
timely operation may be performed or an operative casualty averted 

Some one has classified the causes of pain into (i) muscular, such as is 
seen in the passage of ureteial or biliary calculi, (2), that caused by irritants 
of a chemical or microbic nature, such as is seen in peritomtis from perfora- 
tion of a gastric or duodenal ulcer or gangrenous appendix, (3), from undue 
distention of encapsulated oigans such as the liver, spleen, pancreas, kidneys, 
ovaries, etc This distention may be due to abscess or cystic foimation, or 
the inflltiation of new giowth 01 inflammation, and lastly wheie the source 
IS found m the invading process of an aneurism where the pressuie is from 
without 01 there is eiosion and exposure of nerve tiunks 

When we remember that these complicated plexi and network of 
neive tiunks, leading to and from the abdomen conveying all kinds of 
nervous impulses, som,e motoi, some sensory, many secretory and others vaso- 
motor, and maintaining such an intricate lelationship one with the othei, and 
all with the whole neivous mechanism, it is well nigh impossible not to 
believe that when any mateiial disturbance is bi ought to bear upon a particular 
plexus, thiough undue stimulation of a part supplied by its nerves that a much 
wider effect must be pioduced than would otherwise be the case, if no such 
association existed With such consideiations m mind, it is possible to see 
some explanation of the many and varied phases which the same disease may 
present m diffeient individuals In one case motoi derangement may feature 
the distill bance, and in another it 11111 be alteied secretions, and in still another 
sensoiy or vasomotoi symptoms will predominate 

I Mish to make grateful acknowledgment to such authorities as Head, 
MacKenzie, Ross, Crile, IMoynihan, Howell, Meltzer and Richardson, whose 
works I have used freely in the preparation of this paper 
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To us as medical men, not the least mteiesting feature of the history 
of electricity is the fact that much of the original expeiimentation has been 
done by physicians Ever since Di William Gilbert published in 1600 his 
work “ De Magnete ” 
and laid the foundations 
of modern conceptions 
of electricit} , ph} sicists 
and ph) sicians have been 
attracted by this great 
force and its possible 
service to man Nearly 
two hundred years later 
Gal vain, an Italian phy- 
sician and professor 
of anatomy, accidentally 
discovered the muscular 
contractions produced by 
the current to which he 
ga^e his name, and be- 
fore the middle of the 
nineteenth century 
about the time that 
Faraday was announcing 
his discover)^ of induc- 
tion Joseph Henry, an 
American, described the 
oscillator)'^ character of 
the discharge from the Leyden jar Henry not only understood the oscillatory 
nature of these waves, but proved experimentally that a spark about one inch 
111 length from the prime conductor of an electrical machine to a wire circuit 
m an upper room, produced inductive effects capable of magnetizing needles m 
a parallel circuit placed in the cellar, although this was thirty feet below the 
upper floor and separated from it by two floors each fourteen inches thick 

This demonstration did not attract further attention until it was taken 

* Read before the Medical Society of the County of Queens, April 24, 1923 



Fig I — Basal cell epithelioma of nose Given single treatment by 
monopolar endothermy under local anaesthesia on June 26, 1922 
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up by Hertz m 1888, when he succeeded in producing a senes of electric 
oscillations of very high frequency Whereupon D’Arsonval showed that 
muscular contractions cease with 10,000 oscillations per =econd and this 
number has therefore been taken as the dividing line between currents of high 
frequency and low frequency In demonstrating the lack of effect of such 
oscillations on motor or sensory nerves, he used an apparatus which was first 
suggested by Sir Oliver Lodge 

Do)'^en, whose researches on the penetration of heat began in 1896, pre- 
sented to the French Surgical Congress in 1907, a well-thought-out method 

of destroying accessible 
cancer by electro-coagu- 
lation, and one of his 
important conclusions 
was expressed as fol- 
lows “ Of all means 
emploA^ed in the desti no- 
tion of pathological tis- 
sues the only certain 
method is that of heat ” 
Colwell, in his book 
“HistorA’^ of Elec- 
trotherapy and Diag- 
nosis,” tells us, “ The 
actual production of heat 
within the tissues them- 
selves, as the result of 
the passage of an electric 
current of high fre- 
quency was first sug- 
gested by Nikola Tesla 
m 1891 D’Arsonval, in 
bebruary of that year, 
made a communication 
to the Societe de Biolo- 

gie m which he stated the possibility of passing a high frequency current of 
three amperes through the body with no other sensation than that of heat, 
and in 1908 Nagelschmidt, at the Buda-Pesth Congiess demonstrated a 
specially designed apparatus for producing this heating effect and introduced 
the name DiatJiei my ” 

This was fifteen years ago, and those of us who are now working 
with neoplastic growths, feel that too much time has been wasted in contra- 
chctorA literature and vague nomenclature This is partly because neither 
apparatus nor technic has been standardized and because much of the work 
has been done b} specialists in other fields, whose limited leisure gave little 
chance for the de\elopment of skill in the use of these special instruments 
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Fig 2 — Patient shown in Fig i Picture taken on July 10 
1922 fourteen da> s after treatment showing lesion completely 
healed No recurrence to date September i 1923 
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Neoplastic diseases are of man}^ forms and of varying degiees of viiu- 
lence, and before the practitioner can be successful in their treatment by high 
frequency currents, he must be wise in the cm rents’ prescription and expert 
m their application We cannot be eithei wise or expert if we are inexact 
We must not talk of fulguiation, high frequency cauterization, desiccation, 
electrothermic cauteiy, sparking, thermo-penetration, the electric needle and 
coagulation as if they weie all words indicating more or less the same process 
Nagelschmidt’s use of the term “ surgical diathermy ” represented an 
effort at exactness, but we need consider it only a moment to lealize that 
It IS both limited and 
limiting Nagelschmidt 
knew nothing of desicca- 
tion, that more important 
branch of endothermy, 
which was devised and 
has been so biilhantlv 
developed by Dr Wm 
L Claik of Philadelphia 
In the old technic of 
Doyen and Nagelschmidt 
a round plate lilunt elec- 
tiode was used for the 
active electrode which 
caused needless wide- 
spread desti uction and 
was moreover, beyond 
the control ol the oper- 
ator This old technic is 
still used by many, but 
it IS not emplo3^ed in 
endotherni}'^ 

Of desiccation, or 
monopolai endothermy, 

Doctor Claik writes 
“ Desiccation should not be confused with fulguration, or wutn high frecpiencv 
cauterization, or coagulation Desiccation devitalizes by drying the tissue, 
fulguration shocks and produces hiperaemia but does not desti oy, high fre- 
quency cauterization is essentially the same as the ordinar} cautery, though 
perhaps deeper in effect It is possible to produce all thermic degrees ranging 
from hyperjemia to cauterization The desiccation spark is not hot enough 
to carbonize, but is of sufficient heat to cause rapid dehydration of the tissue, 
rupturing the cell-capsule and converting the area treated into a dry mass 
Desiccation destroys tissue without opening blood or l3''mph channels and will 
act as a styptic when there is oozing of blood ” 

Dr W Benham Snow has said “ OscilIar3’ desiccation as practiced by 
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Fig 3 — Large basal cell epithelioma of eight years duration at 
inner canthus of left eye involving upper and lower lids and conjunc- 
tiva over inner aspect of eye Treated by monopolar endothermy 
under local ansesthesia 
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Doctor Clark requires a more precise technic with more skillful adjust- 
ment of apparatus than is required for fulguration and it is generally 
more successful ” 

Dr George Pfahler says “Fulguration is never used to destroy tissue 
If the profession will get that one fact clear we shall have much less contusion 
in our literature ” 

For the sake of further definiteness, the writei has chosen to employ the 
word endothei my — nionopolai and hipolai This expresses both phases of the 
work and indicates its particular technic Endothermy is the localized produc- 
tion of heat in the tissues 
from within in response 
to the many oscillations 
of a high frequency cur- 
lent and it is alwaAS 
executed with a sharp- 
pointed active electrode 
It IS the purpose of this 
papei to outline the ac- 
complishments of endo- 
thermy m the destruction 
of neoplastic diseases 
I suggest that this is 
of particular and pecu- 
liar interest to us all on 
account of the prevalence 
and high mortality of 
these cases know 

we can best control them 
by the employment of 
local attack Sj^stemic 
tieatment has been dis- 
ci edited Local attack 
may take either one of 
two forms, physical or surgical Under physical attack we place radium 
and X-ray, both of which have made and are daily making splendid records 
of relief and cure of neoplastic diseases Both agencies can accomplish 
maii)^ of the results of endothermj’^ but not so quickly nor so surely m 
those cases to which the latter method is applicable This rapidity of 
healing is well illustrated by Fig i Two weeks after removal of the 
malignancy by monopolar endothermy new and healthy skin covered the 
site of the lesion and there has been no recurrence in the fifteen months 
which have since elapsed 

Considering the entire range of malignancy the best hope of the patient 
doubtless remains in the surgeon’s knife But under surgical attack we 
include endothermj" which has, over ordinary surgery, in accessible cases, the 
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Fig 4 — Same patient shown in Fig 3 Showing good cosmetic 
result after removal of lesion Eyesight unimpaired 
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enormous advantage of destioymg the malignancy before removing it It is 
impossible to ovei estimate the importance of the fact that with endothermy 
we remove the giowth as a iieciotic mass instead of as a group of viable cells, 
and thus tend to eliminate the danger of mechanical dissemination The truth 
would seem to be that the vaiied forms of malignancy make necessary a highly 
specialized treatment, and it is as reckless to tieat eveiy case by X-ray as it 
would be to tieat eveiy case by radium oi to treat every case by endotheimy 
The best results undoubtedly flow fiom wise selection and use of whatevei 


agency, oi comliination 
of agencies may be 
indicated 

An important differ- 
ence between endothermy 
and all othei methods of 
cauterization by heat is 
that in endotheimy the 
active electrode is cold 
when applied, i e , the 
applicator is cold when 
applied Heat comes 
from within by the le- 
sistance of the tissues to 
the current It is theie- 
fore progi essively pene- 
trating according to the 
amount of curient used 
and the length of time it 
is applied This progres- 
sive penetiation is m 
contradistinction to heat 
applied from without, as 


\ 


Fig 5 — Large, basal cell epithelioma of left ear involving cartilage 



with the actual cautery, the cold cauteiy oi the galvano-cauterv 

The three most important neoplastic diseases are tuberculosis, benign and 
malignant growths, and syphilis The latter is mentioned merely to call 
attention to the fact that old chronic ulcerated specific lesions which have 
resisted treatment, often yield quickly to endothermy This is true, also, 
of condylomata 


Endothermy’s greatest field of usefulness is the treatment of accessible 
malignancy and precancerous conditions, but the method acts so surely and 
so beneficently m the treatment of tubercular lesions of the skin and mucous 
membranes that it may be considered almost a specific This seems but little 
known to the profession, and Avhen it is generally understood we shall secure 
better results with these most resistant cases It should be borne in mind 
endothermy is a destructive process and its destructive effect can be produced 
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at any desired depth Here our endeavor is to carry it to the depth of the 
tubercle bacilli and destioy them in silu Case IV, illustrated herewith, shows a 
lupus vulgaris in a hoy of fourteen For ten years this had resisted every 
effort at eradication, but the lesion healed kindly after destiuction of the 
tubercle bacilli by monopolar endothermy under local anesthesia 

A lesion of tuberculosis cutis, tuberculosis veirucosus cutis and tubercular 
ulcer should heal rapidly aftei being destroyed by one treatment of monopolar 
endothermy Disseminated miliary lupus and lupus -vulgaris, as well as lupus 
eiythematosus, aie, on the other hand, generally moie diffuse and require a 

number of treatments 
Here a single area is 
destroyed at a time until 
the whole lesion is com- 
pletely treated At each 
treatment the epidermis 
over each localized area 
IS dehydrated and peels 
off at once A further 
penetration of the heat 
into the coiium and sub- 
cutaneous tissue is then 
produced by lightly con- 
tacting with the needle 
The depth to which this 
IS carried depends upon 
the amount of current 
and length of time ap- 
plied Shortly aftei there 
IS a pouring out of 
serum with subsequent 
crust formation Under 
this protective crust na- 
ture restores herself 
In the lighter and more superficial neoplastic growths where the lesion 
is localized and does not extend into the depth of the tissues, marked destruc- 
tion is not indicated and to employ surgical diathermy here would be like 
lifting a pebble with a crowbar Monopolar endothermy is our method, used 
under local aniesthesia, preferably freshly prepared one-half per cent novo- 
cain The result is desiccation 

The technic is easy With the monopolar current, a current of high 
voltage and low amperage, from an Oudin resonator of a high frequency 
machine we induce in the tissues just enough heat to cause a localized dehy- 
dration This IS done with an ordinary sewing needle held in a suitable handle 
Our new machines allow us to employ the heat where we will and to what 
degree we will in all accessible lesions Throttled down to a pinpoint area we 
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Fig 6 — Same as Fig 5 after treatment by monopolar endotherm\ 
under per cent no\ocame Note gcod cosmetic result 
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can work m the cornea of the e}e or on the vocal chords For this work our 
needle should only touch or rather lightly penetrate the lesion to be destroyed, 
and we have found the method unsurpassed for removing those small tumors 
of the e^^elid which can be taken off at their bases without destroAing the 
surrounding tissue The treatment is followed by practically no scar forma- 
tion and consequent ecti opion This superior cosmetic result follows because, 
though endotherm} is a destructn e process, it neither chars the flesh nor burns 
it, and there is therefore onl} slight secondary inflammation For this reason 
It IS especially laluable m the remo\al of lesions about the face, neck and 
hands Warts, moles, 
pigmented neM, papillo- 
mas, keratoses, those 
commoner blemishes 
which unsightlv in them- 
sehes, are menacing be- 
cause the}'’ may become 
malignant, all are easily 
removed by endotherm} 

Doctor P fabler sa}s 
“ He who has once seen 
a mole treated by this 
method will not think of 
using any other by pref- 
erence The results are 
piompt, not Aery pain- 
ful and beautiful ” The 
many kinds of Avarts 
are taken oft Avithout 
troublesome hemorrhage, 
and particular mention 
should be made of the 



ease and permanence 
AA^ith AA'hich that some- 


Fig 7 — Lupus vulgaris, ten years duration 


time persistent plantar A\art A\ith its undeil}ing spong} layer, is eradicated 
by this treatment That obstinate condition, leucoplakia also responds to 
the brushing OA’-er of this current, as does A'ernal catarih Varicose ulcers 
and old, chronic, indolent ulcerations AA'hich are sluggish in healing often 
respond rapidly to a treatment by endotherm}' Here w'e thoroughly desic- 
cate all old stubborn granulat ng tissue and curette doAvn to a healthy 
base The heat sterilizes the Avound and by remoAung all obstaictiA-e 
debris Ave give nature a fresh start Cases 11 and HI shoAv, respectively, 
epithelioma of eyelid AAuth inner canthus, and ear Both of these Avere 
treated by monopolar endothermy under local anesthesia, according to 
tlie technic just described In each case nature s healing Avas prompt and 
uninterrupted and the cosmetic result highly satisfactor} Particular interest 
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attaches to each of these To the first because the conjunctiva over inner 
aspect of eye was involved and, but for the delicacy with which endothermy 
was employed, patient’s eyesight might have been impaired or destroyed 
To the second because here endothermy proved its applicability to a lesion 
involving cartilage Such a growth as this is very difficult to excise with the 
knife and does not readily react to treatment by radium or X-ray 

Many patients who have had protracted X-ray treatment — and many 
workers with X-ray and radium — develop a keratosis which may become 
epitheliomatous These cases often prove most obstinate in handling, and it is 

a pleasuie to report, 
theiefoie, that a record 
of these keratoses treated 
by enclotberwy shows a 
veiy higli percentage of 
apparent cure with splen- 
did cosmetic result 

For the removal of 
deep-seated malignancy, 
bipolai endothermy is 
employed, and the use of 
the moie powerful cur- 
rents m deep penetration 
make complete anaes- 
thesia advisable The 
preferred anaesthetic 
IS ether, but it must, of 
course, be taken from the 
room while the curient is 
in actual use 

W e secure the intense, 
penetiating action of this 

Fig 8 — Same patient as in Fig 7 Lesion healed after treatment endogenous heat by the 
by monopolar endothermy under local anaesthesia ttse of thc D^AtSOtlVsl 

or bipolar current a current of low voltage and high amperage The result 
is coagulation Heat is generated by connecting one pole of the machine to a 
well-wet, indifferent electrode under the patient’s buttocks as he lies upon the 
table The other pole — the active electrode — is attached to a handle in which 
is a sharp-pointed darning needle of proper length and suitable shape 

The first step in the technic of endothermy is to describe m the healthy 
tissue a ring of destruction necrosis around the malignant area That is, 
before the malignancy is touched it is completely surrounded by a wall of 
coagulation necrosis which isolates the growth and shuts off the blood-vessels 
and lymphatics to and from the affected part A specimen for section can now 
be taken with impunity, after which the malignant area is destroyed m situ 
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The operator must learn just how much or how little current shall be used 
and for how long, bearing in mind always the wisdom of overtreating rather 
than under-treating This same wall of neciosis diawn in healthy tissue to 
shut off blood-vessels and lymphatics cuts off also the sensory neives This 
brings about that prompt alleviation of pain which is one of the remarkable 
features of treatment by endothermy How important is this result in that 
large group of so-called inoperable cancer ' Though used in such cases with- 
out hope of cuie the treatment is highly valuable if it bung relief from suf- 
fering Brief mention must also be made of the giateful effect of the intense 

heat upon a foul dis- 
charging area, an effect 
of steiilization and 
cleansing 

After the lesion has 
been completely de- 
sti oyed it is e 1 1 h e i 
curetted away, or 
iemo\ed by scissois, as 
an ineit mass The base 
IS then seared over with 
the cm rent to assure a 
further penetiation by 
the heat and to secure a 
pel fectly drj'- wound 
Dosage is always under 
accuiate contiol of the 
opeiatoi and if the work 
IS propel ly done theie 
should be no hemorrhage 
Should a bleeding point 
be encounteied, it is geneially conti oiled by focussing the current on it for a 
second or two Secondaiy hemorihages laiely occui, but because they have 
happened m isolated cases, I should take the precaution to do a pieliininary 
ligation weie I noiking in close proximity to a large blood-vessel 

In the squamous-cell variety of epithelioma and the more malignant 
foims of accessible cancer, particularly in lesions in and about the mouth 
which metastasize early, are difficult of removal by the knife and are uncertain 
in their response to physical tieatment endothermy is of the very highest 
value Endothermy does not act through the induction of any tissue change , 
endothermy destroys, and this destiuction is as effective on the lesion of a 
squamous-cell epithelioma as on the lesion of the slow-growing basal cell, 
provided the growth can be surrounded by our ring of protective necrosis, 
and piovided metastasis has not already taken place Because of the great 
danger of metastasis in cases of squamous epithelioma no treatment of a 
lesion of this kind can be considered complete until there has Deen thorough 
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Fig ri — l^IicrophotograpJi of epidermoid carcinoma of lo^er hp 
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radiation of the l}mphatics draining the aftected aiea This post-operative 
or pre-operative prophylaxis is never more important than m glandular 
involvement of the neck which so often complicates lip lesions The lesion is 
easily removed in a single treatment under local amesthesia, but radiation of 
the glands may need be repeated In illustration of a case of extensive 
squamous-cell epithelioma of lower lip is shown Fig 9 This growth was 
removed in a single treatment, and the second photograph shows how com- 
pletely nature will restore the soft lip tissue once the malignancy has been 
destroyed by endothermy 

By endothermy any portion of a tongue can be coagulated and immediately 
removed, or it may be amputated without splitting the cheek A floor-of-the- 
mouth cancer can be coagulated in situ and removed in one operation, making 
possible that early return to normal diet which is so highly important in these 
cases since most of these patients are ansemic, cachectic and badly run down 
Bony structures, alveolus, hard palate, and portions of the lower jaw can 
likewise be treated and removed , for this endogenous heat can be made to 
penetrate bone as well as soft parts 

Furthermore, endothermy’s applicability to all lesions of the body surface 
and of accessible cavities also covers conditions of the hollow viscera, such 
as the bladder, which can be opened surgically, treated with endothermy and 
immediately closed In the treatment of bladder tumors the writer no longer 
attempts to remove by means of the cystoscope any, except small papillomas 
where the entire base can be seen In all other operable cases the invariable 
rule IS to make a hypogastric incision and then with an electric light in the 
bladder bringing the lesion into full view to destroy and remove the tumor 
at its base after the technic of monopolar endothermy This offers a far better 
chance of complete eradication 

When we come to summarize the advantages of endothermy we find that 
by its quickness and cleanness of application, its accuracy of dosage, its reduc- 
tion of the dangers of metastasis and the likelihood of recurrence, the rapidity 
of convalescence and the good cosmetic results it has made for itself in the 
treatment of accessible neoplastic diseases a place which no other agency 
can fill 

In conclusion I desire to express my thanks to Prof John A Fordyce for 
his kindness in furnishing me material in his clinic 
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ENCAPSULATED ADENOMATA OF THE THYEOID 

IMPROVED TECHNIC FOR THEIR REMOVAL 

By Joseph L DeCourcy, MD 

OP Cincinnati, Ohio 

Adenomata are probably the most frequent tumor of the thyroid In 
certain localities, they form as high as ninety per cent of all goiters We 
have found this to be true m northern Indiana, following a series 



Fig I — Skin incision 


of 750 examinations In southern Ohio the percentage is lower, vary- 
ing between forty and fifty per cent m a series of 3000 examinations 
Their size is variable, occasionally becoming as large as a grapefruit, the 
majority, however, vary between the size of an egg and a large orange, of 
either or both lobes 

As an adenoma increases in size, its capsule increases in thickness, seem- 
ingly nature’s way of preventing disruption In the smaller variety the 
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capsule IS usually thin, and theiefore of less importance to the surgeon 
Adenomata m pushing forwaid m their growth cany the capsule m front of 
them, exeitmg pressuie m front and to some extent lateially For this leason 
the denser adhesions between the capsule and the tumoi itself, occur over the 
outer half of the giowth We have found this to be especially true when 



Fig 2 — Opening of capsule at base of tumor 


opeiating, and frequently dense adhesions are found overlying the growth 
when the capsule is opened above, and the operation becomes extremely diffi- 
cult This IS especially true also when patients have had a series of X-ray 
exposures, as we so frequently see nowadays 

In ordei to overcome this difficulty I have devised the technic which is 
so readily seen fiom examining the drawings Instead of opening the capsule 
at the uppermost portion of the tumor, a small opening is made at the lower 
portion The capsule is then separated from the gland and haemostats placed 
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above and below the line of incision The incision is earned up both sides 
from below until the adenoma is completely enuclated 



Fig 5 — Division completed exposing structures beneath 


The advantages aie as follows 

1 Aiea of adhesion formation is avoided 

2 Hemorrhage is entirely controlled 

3 Capsule does not have to be trimmed away aftei removal of tumor 

4 Operation can be performed \ ery much more rapidly 

5 There is less trauma 



THE BACTERIOLOGY OF EXTIRPATED TONSILS AND ITS 
RELATION TO EPIDEMIC TONSILLITIS^ 

By T Nakamuea, M D 

OF Rochester, Minn 

FELLOW IN SURGERY, THE MAYO FOUNDATION 

Since the theory of focal infection became an established fact through the 
woik of Billings and his co-workers, the tonsil has been considered an impor- 
tant point of entrance for microorganisms The microbes, especially the 
stieptococci, attack the organs m two ways, through the circulation, causing 
various diseases, and thiough the respiratory tract causing pneumonia and 
othei diseases of the respiratory organs Cummmg, Spruit, and Aten have 
demonstrated that the throats of 35 per cent of patients with measles, and of 
94 per cent of patients who develop bronchopneumonia with measles, harbor 
haemolytic streptococci According to Tongs, the number of streptococci in 
the throats of persons who have had tonsillectomy is far smaller than in those 
whose tonsils have not been removed Lillie and Lyons have found notable 
improvement m 79 per cent of patients with arthritis, after tonsillectomy alone 
Benjamin and Quirk have reported beneficial results after tonsillectomy in an 
interesting case of orchitis that followed follicular tonsillitis Schmitz, Davis, 
Lent and Lyon, Nichols and Biyan, and Pilot and Davis have studied the 
bacteriology of the crypts of tonsils All found that the sti epfococciis 
hamolyhcus was the predominating organism Davis states that the crypts are 
covered with a spongy layer of large epithelial cells through which micro- 
organisms can readily pass Wood has demonstrated that haallus antJuaas 
passes through the lining of the crypts into the parenchyma of the tonsils of 
pigs, resulting in necrosis of the tissues and invasion of the circulation through 
the dilated inflamed capillaries, and that invasion does not occur through the 
mucous membrane of the mouth 

Owing to the marked seasonal vaiiation in the incidence of tonsillitis and 
other infections of the upper respiratoiy tract. Doctor Rosenow suggested 
that I study carefully the bacteriology of extirpated tonsils over a long period, 
in ordei to determine the incidence and number of the various types of strepto- 
cocci and other bacteria in the tonsillar tissue 

Through the cooperation of the staff of the Section on Otolaryngology, of 
the Mayo Clinic, I have studied the bacteriology of 2048 tonsils removed from 
July I, 1922, to June 30, 1923 The tonsils were removed on account of 
recurring attacks of tonsillitis or, more often, because they were believed to be 
foci of infection in patients suffering from ulcer of the stomach, chronic 
infectious arthritis, myositis, cholecystitis, nephritis, and so forth One tonsil 
from each patient was placed immediately in 10 per cent formalin, the other 
was sent to the laborator)- for cultures 

•^Work done m the Division of Experimental Bacteriology 
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TECHNIC 

The tonsils were examined grossly to determine thickness of capsule, consis- 
tency, and evidence of infection m the crypts, m from one to four hours after 
enucleation They were then washed several times in sodium chlorid solution, 
placed in sterile petri dishes with the crypts down, and about twenty drops of 70 
per cent alcohol were sprinkled on the surface, after which they were again* washed 
m sodium chlorid solution Sterile scissors with sharp points were stabbed through 
the capsule into points of fluctuation, avoiding the crypts, and the scissors were then 
opened, making a large hole through the capsule Cultures from the pus which 
usually exuded, or from the material which was pressed out with sterile 
forceps, were made routinely on the surface of blood-agar plates and m tall tubes 
of glucose-brain-broth These were incubated at 365° C for from eighteen to 
twenty-four hours, when the character of the growth was noted In the case of the 
blood-agar-plate cultures, the number of colonies of the various types of streptococci 
was determined, together with other organisms In many instances, anaerobic 
cultures on blood-agar slants were also made 

GROSS AND MICROSCOPIC FINDINGS 

The size and consistency of the tonsils varied greatly In many instances, pus 
was expressed from the crvpts, and on section one or more abscesses were found 
near the capsule, even though the patient had not had symptoms referable to the 
tonsils, and when examination in situ was largely negative The pus was greenish- 
yellow and usually showed large numbers of organisms in smears The material 
pressed out of the crypts often contained small particles resembling the granules 
of actinomycosis, but which on microscopic examination were found to consist of 
large numbers of microorganisms and necrotic desquamated cells In a relatively 
small number of the tonsils, usually from children, the chief change was hyper- 
trophy , abscesses were rarely found in these, but thin pus often was expressed 
which revealed large numbers of streptococci and other bacteria in smears 

RESULTS OF GLUCOSE-BRAIN-BROTH CULTURE 

In the glucose-brain-broth cultures the streptococci predominated Some- 
times a small number of staphylococci and Gram-negative bacilli were also 
found Growth nearly always began at the bottom of the tube within eight 
to nine hours, and it had nearly always grown to the top in from eighteen to 
twenty-four hours In most instances the growth was granular, with deposits 
along the sides of the tube and early precipitation, although occasionally diffuse 
turbidity was produced When the growth was granular, long chains and clumps 
of streptococci varying in size and in reaction to Gram stain -were found, whereas 
in those that showed diffuse turbidity, diplococci and short chains of more uniform 
size were found, all of which were Gram-positive In smears from the bottom 
of the tubes, especially in those with marked involution forms and which were 
incubated for more than twenty-four hours, variations in staining reaction were 
noted Certain organisms were very large, and others extremely small, even in 
the same chain, the former usually being Gram-positive, the latter Gram-negative 
Frequently blood-agar plates of the cultures in glucose-brain-broth yielded a 
predominating number of green or indifferent colonies of streptococci, and rela- 
tively few or no hiemolytic streptococci, even when the primary plating revealed 
many hiemolytic and few indifferent colonies 

RESULTS OF BLOOD-AGAR-PLATE CULTURES 

The streptococci were classified into three mam types (i) the haemolytic 
streptococcus, with a small, usually dry, granular colony, sometimes elevated, 
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sometimes flat and spreading, and surrounded by a wide zone of complete 
hiemolysis, (2) the green-producing streptococcus, which produced usually small, 
grayish, somewhat dry, elevated colonies, more rarely flat, moist, slightly spread- 
ing colonies, which usually revealed a greenish tinge on transmitted light, and 
were surrounded by a narrow zone of partial hiemohsis, and (3) the indifferent 
streptococcus which produced small, dry, grayish colonies that had no effect on 
the medium The number and proportion of the types varied greatly A caieful 
record of the number of each type of colony on blood-agar plates was made from 
October ii, 1922 to May 30 19231 they varied from one to countless numbers 
This includes the results obtained from 1,250 tonsils from as many patients Fifty- 
two per cent of the entire number revealed ha.molytic, 58 per cent green-produc- 
mg, and 18 per cent , indifferent streptococci, alone, or with other types 

The average number of colonies of the tjpes of streptococci that developed 
on the blood-agar plates by weeks was determined In instances in which they 
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were innumerable, the arbitrary figure of 300a was used for the calculation The 
percentage of the types of streptococci compared with the total number obtained 
on blood-agar plates is given in the chart The percentage of the different 
streptococci was similar during the period of observation, but varied according to 
the change m the seasons Thus, during three weeks in October, the greemproduc- 
ing colonies predominated The curve is depressed until the latter part of May, 
when it rises , whereas the curve representing the percentage of haemolytic strep- 
tococci IS low during October, rises to a relatively slight predominating level 
during November and the early part of December, and then to a still higher 
level, where it remains until the early part of April, when it drops to a low level 
The curve representing the indifferent type of streptococci was usually the lowest 
throughout the time of observation The total incidence of the isolation of the 
types of streptococci in general agreed with the percentage incidence, and varied 
considerably from week to week and according to season Eighty-four tonsils 
yielded the streptococci in pure culture, fifty-one of which were haemolytic, 
twenty-seven green-producing, and siv indifferent The thermal death point of 
1 15 strains of the streptococci isolated was tested It was found that fifteen 
minutes at from 56® to 60° C sufficed to kill in every instance 

VIRULENCE or THE STRAIN 

The virulence of the types of streptococci was of a relativel> low order Of 
six mice injected mtrapentoneally with 2 c c of the primary culture in glucose- 
brain-broth, five died, of twenty-eight injected with i 5 c c , five died, of twelve 
injected with 075 cc, three died, of four injected with i cc one died, and of 
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five injected with 05 cc, one died, all from peritonitis The rabbits injected 
with from 5 to 65 cc of the primary cultuie usually survived, but on examination 
lesions were found in a high percentage m organs corresponding to those affected 
in the patient from whom the tonsils had been removed The detailed results 
of the animal experiments will be reported elsewhere 

In 841 tonsils, microorganisms other than streptococci were studied also 
Staphylococci were frequently found in large numbers and usually were haemolytic , 
Miciococcus cafanhahs was found in 570 (68 per cent) , the number of colonies 
varied greatly, but was usually large Staphylococcus albus was found in 254 
(30 per cent ) , staphylococcus auteus m seventy-two, staphylococcus ciUeus m six, 
colonies resembling bacillus mfluenscc were found surrounding streptococcus or 
staphylococcus colonies in seventy-five, bacillus diphthcnce was found in thirty, 
bacillus coll in forty, bacillus Fuedlandei was found in large numbers in twenty- 
three, and imci ococcus tetiagenus was found m eighteen The pneumococcus was 
not usually differentiated from the green-producing colonies of streptococci, but 
in some instances fermentation of inulin was determined Search for acid-fast 
bacilli was made m smears of the pus or other material obtained from the tonsils 
m about 100 cases, but the bacilli were not found in a single instance 

FERMENTATIVE POWER OF THE STREPTOCOCCI 

All of the fifty strains of haemolytic streptococci from the tonsils of fifty 
patients fermented glucose, thirty-four fermented saccharose, thirty-three lactose, 
sixteen raffinose, eleven inulin, sixteen salicin, and eight mannite Thirty-five 
produced acid in milk, twenty-seven of these also causing coagulation All of the 
fifty-four strains of green-producing streptococci from the tonsils of fifty-four 
other patients fermented glucose, forty-seven fermented saccharose, fifty-one 
lactose, thirty-six raffinose, twenty-two inulin, twenty-four salicin and eight man- 
nite Forty-seven produced acid in milk, thirty-seven of which also 
caused coagulation 

DISCUSSION AND CONCLUSIONS 

A point of paiticular inteiest regaiding the lesults of the ctiltuies is the 
relative inciease in the number of haemolytic streptococci which occurred m 
December and lasted throughout the winter months At about the time when 
the haemolytic streptococci became predominant, an epidemic of tonsillitis and 
soie throat developed m Rochester, continuing until about the m'lddle of April, 
when the relative number of haemolytic streptococci became noticeably less 
The patients from whom the tonsils were lemoved had no acute inflammation 
of the tonsils at the time of tonsillectomy, nor was theie a history of attack 
shortly before In view of the fact that most of these patients came fiom 
widely separated regions, there is leason to believe that the increase in 
haemolytic streptococci during the wintei months occurs generally, and that 
the increased incidence of haemolytic streptococcus tonsillitis is due moie to 
climatic conditions than to contact infection It is well known that accidental 
infections incident to surgical operations, usually due to haemolytic streptococci, 
are more prone to occur during epidemics of infections of the upper respira- 
tory tract This study demonstrates that the number oThaemolytic streptococci 
m the tonsils of persons without history of actual infection becomes unusually 
large during the winter months when tonsillar infections are prevalent, and 
it wan ants the suggestion that extraordinary care be taken to prevent con- 
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tammation of instruments, the field of operation, and so forth, from the 
mouths of the personnel of the hospital operating looms 

From my study, it may be concluded that streptococci occur more commonly 
and in larger numbers than other bacteria in the parenchyma of extirpated 
tonsils The incidence and relative number of haemolytic streptococci increase 
with the coming of cold weather and the prevalence of tonsillitis and 
allied conditions 
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A STUDY ON FOCAL INFECTION AND ELECTIVE 
LOCALIZATION IN ULCER OF THE STOMACH 
AND IN ARTHRITIS* 

By T Nakamura, M D 
or Rochestep, Minn 

FELLO^\ IN 8URGER1, THE MA'lO FOUNDATION 

It is well known that a small number of certain microorganisms of low 
virulence may circulate in the human body and not cause symptoms, but if 
they lodge and multiply in organs, or become virulent, symptoms develop, as 
in staphylococcal osteomyelitis or gonorrhoeal gonitis Various facts indicate 
that bacteria rarely enter the blood stream through the normal skin and 
mucous membrane, but that entrance is prone to occur when these tissues 
become the seat of lesions, traumatic or inflammatory, and that when tissues, 
such as the tonsils, for mechanical reasons, harboi large numbers of micro- 
organisms, invasion probably occurs at frequent intervals The bacteria 
may establish colonies m certain oigans, produce secondary foci, and thus 
overcome the resistance of the host, so that systemic disease results Such 
processes are generally defined as “ focal infection ” 

Billings ^ has emphasized the importance of focal infection m 
arthritis, nephritis, and endocarditis Daj\as made a special study of the 
microorganisms in tonsils excised for a variety of clinical conditions, including 
chronic arthritis, nephritis, endocarditis, recurring tonsillitis, and neuritis 
Rosenow produced lesions m the stomach, duodenum, appen- 

dix, gall-bladder, ins, skin, joints, muscles, nervous system, endocardium and 
kidney of rabbits by injecting streptococci or pneumococci from infected 
tonsils and teeth of patients who were or had been suffering from the 
corresponding diseases 

Many patients with ulcer of the stomach, arthritis or other diseases 
believed to be focal in origin, improve or recover aftei complete removal 
of foci Lillie and Lyons, m a study of 200 cases of myositis and arthritis, 
found that 79 per cent of the patients improved markedly after tonsillectomy 
The organs in which the primary foci are usually found are tonsils, teeth, 
sinuses, gall-bladder, intestines, appendix, cervix, seminal vesicles and prostate. 

Certain microorganisms tend to invade certain tissues The gonococcus 
attacks large joints and tendon sheaths, and the meningococcus invades the 
meninges In acute multiple suppurative myositis, staphylococci attack the 
skeletal muscles with a narrow specific affinity Jackson ® produced 

* Work done in the Department of Experimental Bacteriology 
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arthritis and myocarditis in rabbits by the injection of a streptococcus isolated 
from epidemic sore throat, which disease was frequently accompanied by 
myocardial and joint infections Irons, Brown and Nadler produced iritis 
by the injection of streptococci from cases of iridocyclitis Rosenow found 
that iritis and other ocular lesions developed following intravenous injection 
of streptococci only when they were of a particular grade of virulence 

Certain species of bacteria especially the streptococcus, attack many 
organs, and when injected into animals may localize in joints, in the mucous 
membrane of the stomach or duodenum, in muscles, heart, kidney, central 
and peripheral nervous systems, gall-bladder, and so forth But not all of 
these organs are attacked by the same strain Rosenow found that 

bacteria, especially the streptococci taken from original or secondary foci of 
patients suffering from ulcer of the stomach, arthritis, appendicitis, and so 
forth, have specific affinity for the stomach, the joints, the appendix and so 
forth, respective!}'’, and on the basis of these findings he has propounded the 
theory of elective localization 

I have studied the bacteriology of extirpated tonsils and the localizing 
power of the bacteria isolated in a series of selected cases of arthritis and 
ulcer of the stomach observed m the Mayo Clinic from July i, 1922, to 
June 30, 1923, and I shall report heie the results of animal experiments in 
cases of ulcer of the stomach and of arthritis, and in control cases The 
results of the cultures will be reported elsewhere 

TECHNIC or EXPERIMENTS 

The extirpated tonsils were washed in sterile sodium chlorid solution, and 
material for culture was obtained from the pus or from the material pressed out 
with sterile forceps after puncturing the capsule with sterile scissors This was 
plated on blood-agar and inoculated into tall tubes of glucose-brain-broth In 
most cases the glucose-brain-broth culture yielded streptococci alone, sometimes 
also staphjdococci, Mtct ocoems cataii halts, or other bacteria As a routine, the 
eighteen-hour culture, incubated at from 35° to 365° C, was used for injection 
in a 5 c c dose for medium size or full-growm rabbits , the injection was made 
in the marginal vein of the ear, each animal receiving one injection The culture 
was inverted just before injection for the purpose of mixing the bacteria, 
because the localizing nature of those at the top and those at the bottom might 
not be the same The culture on blood-agar plate was not used, because long 
exposure to oxygen destroys the localizing property of the streptococcus “ From 
forty-eight to seventy-two hours after injection, the animals were chloroformed 
and examined closely for changes in the eyes, endocardium, myocardium, pericar- 
dium, lungs, liver, gall-bladder, bile stomach, duodenum, appendix, intestines, 
spleen, kidneys, urinary bladder, muscles of the trunk and extremities, knee, 
shoulder and elbow joints, and the bone-marrow of the tibia. Cultures w'ere made 
from each organ and from the blood When an ulcer or hemorrhage w'as found in 
the stomach, the infected area was cut out and placed m 10 per cent formalin, 
or washed wath sterile sodium chlorid solution and emulsified in a sterile manner, 
then inoculated into the culture mediums, glucose-brain-broth and blood-agar 
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Sometimes the pus from the tonsil was suspended in sodium chlorid solution and 
injected into rabbits, usually in doses of from 2 to 5 c c 

The cases for animal experiments were carefully selected Only those were 
studied in which the tonsils were septic and m which active symptoms of ulcer 
of the stomach had developed a short time before, or chionic cases in which recent 
exacerbation of symptoms had developed 

ILLUSTRATIVE CASES ( ULCER OF THE STOMACH ) 

Case IV — A man, aged forty years, came to the Clinic No-vember ii, 1922, 
on account of stomach trouble which he had had for twenty-five years The sinnp- 
toms, w'hich recurred at intervals of from three to four months, consisted of 
indigestion, gas, dull pain occurring about an hour after meals, nausea, vomiting, 
belching, and occasionally haemoptysis and tarry stools In January, 1921, a diag- 
nosis of duodenal ulcer had been made, and the teeth were found to be septic In 
June, the patient came to the Clinic, posterioi gastro-enterostomy and appendec- 
tomy were performed, and a special diet was prescribed The gastric symptoms 
disappeared until the latter part of October, 1922 Rontgenograms revealed an 
ulcer along the lesser curvature of the stomach December 7, five infected teeth, 
and January 9, 1923, four teeth were removed February 3, tonsillectomy was 
performed By February 12, the symptoms referable to the stomach had dis- 
appeared, and rontgenograms of the stomach w'ere negative July 10, the patient 
still felt well but returned for examination He had gained 20 pounds, and 
rontgenograms of the stomach were negative 

Hemorrhage or ulcer, or both, of the stomach w^ere found, with no lesions 
elsewhere, in the two rabbits injected with pus from the tonsil, m the two injected 
wnth the primary culture in glucose-brain-broth, and in the two injected with 
the sodium chlorid solution washings of the apices of two infected teeth Four 
controls, two injected with sodium chlorid solution, and two wnth sterile glucose- 
brain-broth, did not have lesions The four injected with the primary culture m 
glucose-brain-broth from the teeth revealed multiple hemorrhages and ulcer of 
the stomach, one also had a vegetation on the tricuspid valve, one, hemorrhages 
m the muscles of the leg and abdominal wall, and one, turbid fluid in the knee 
joints The two injected with the second culture of one of the teeth remained 
free from , lesions, whereas the two injected wnth the third subcultures had slight 
lesions of the stomach 

Four rabbits were injected wnth the strain from one of the teeth in the primary 
culture and second animal passage, two receiving 5 c c of the glucose-brain-broth 
culture, and tw^o 02 cc diluted with 5 cc of sodium chlorid solution The first 
two died, they had marked lesions of the stomach, one also had hemonhages in 
the abdominal muscles The other two appeared w^ell the day after injection, 
one had three hemorrhagic ulcers in the stomach, no lesions w'ere found in the 
other Tw'O that received the same strain in the second subculture had lesions of 
the stomach Three that were given the cleared glucose-brain-broth of the third 
subculture w'ere fiee from lesions Two rabbits receiving the strain in the third 
animal passage had hemorrhage of the stomach, one also had an ulcer and 
hemorrhage in the tricuspid valve The two injected with the strain in the fourth 
animal passage w^ere found dead on the thud day, both w'lth hemorrhage and ulcer 
of the stomach , one also had hemorrhagic oedema over the base of the lungs, and 
the other, numerous hemorrhages- of the appendix 
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One of three rabbits injected with an emulsion of the tonsils in sodium 
chlorid solution developed hemorrhage and ulcer of the stomach, the other two 
did not have lesions The tw'o injected with the primarj' culture from the extir- 
pated tonsils had marked lesions of the stomach, and one also had embolic lesions 
in the kidne>s, and turbid joint fluid 

Comment — The points of particular importance m this case are the temporary- 
effectiveness of gastro-enterostomy m the face of focal infections, the disappear- 
ance of gastric sj’-mptoms, and the rontgenograms negative within one month after 
the removal of foci containing streptococci with elective affinity for the mucous 
membrane of the stomach 

Case IX — A man, aged thii ty-three years, came to the Clinic in May, 1923, on 
account of recurring attacks of stomach trouble, associated with tarry stools 
Rontgenograms of the stomach and intestines were negative A diagnosis of 
obscure gastro-intestinal hemorrhage was made The patient’s tonsils w^ere septic 
June 25, an exploratory laparotomy revealed chronic appendicitis, and the appendix 
w^as removed July 16, tonsillectomy was performed About two weeks later the 
patient appeared to be well The cure was attributed to the tonsillectomy 

Cultures of the extirpated tonsils yielded hsemolytic streptococci Three 
cubic centimetres of a sodium chlorid solution suspension of the pus from the 
tonsils w'as injected into two rabbits At necropsy, a hemorrhagic area was found 
on the lesser curvature of the stomach of one rabbit, the other was free from 
lesions The glucose-brain-brolh culture of the pus from the tonsil was injected 
into tw^o other rabbits Necropsy disclosed hemorrhages m the mucous membrane 
near the cardiac end of the stomach of one rabbit In the other rabbit were 
found two bleeding ulcers on the lesser curvature of the stomach, turbidity of the 
fluid around the left knee joint, an abscess in the right kidney, and many punctate 
hemorrhages in the lungs 

Comment — The points of special interest in this case are the cessation of 
gastric symptoms after tonsillectomy, and the production of hemorrhagic lesions of 
the stomach in the rabbits 

SUMMARY or RESULTS IN THE ULCER EXPERIMENTS 

Of the nine patients with gastric symptoms selected for animal tests, five 
had undoubted ulcer findings and four had severe hemorrhages, presumably 
due to acute ulcers The main clinical facts m the cases, and the incidence 
of lesions in the stomach of rabbits injected are summarized in Table I 
Seven of the patients were men, and two women The ages ranged from 
twenty-one to forty-eight years The duration of symptoms was from eight 
months to sixteen years Exacerbation of symptoms occurred at about the 
time of, or within three months prior to, tonsillectomy Gross evidence of 
infection of tonsils was found in all Streptococcus vmdaiis predominated 
m the cultures injected m seven, and slightly haemolyzmg streptococcus m two 
of the cases Elective localization occurred m all but one of the former and 
in both of the latter 

Strains from nine patients with ulcei of the stomach were studied experi- 
mentally Seventy-three rabbits were used, seven of which were controls 
Of the sixt}-six rabbits injected with the strains from tonsils, forty-six (70 
per cent ) had hemorrhage or ulcer, or both, in the mucous membrane of the 
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stomach (Table II) Onl} one of the nine strains gave negative results on 
animal injection Lesions occurred m the pylorus in twenty (43 per cent ) 
of the jiositnc Kihhits, along the lesser curvature in eighteen (40 per cent ), 
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along the greater cur\aturc m ten, anti in the fundus in thirteen Ihis inci- 
dence coi responds in general to the occurrence of ulcer in these regions in 
man A strejiloeoccus similar to that found in the pus from patients’ tonsils 
and m extirpated tonsils was isolated fiom both the hemorrhagic and the 
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Fig I — Section of hcmorrlm^Mc ulcer of the stomneh in rnbbit fort> cij’ht hour*; nfter 
intrTvenous injection of the streptococcus from ulcer IIiLmntoxjhn ind cosin (\ 60) 


ulceiated areas in the stomach of the rabbits In three of the animals, 
staphylococci and Mici ococcus ictxujcnus also wcie found Cultuies from 
excised aieas of adjacent noimal mucous membiane, if thoroughly w'ashed, 
w'ere geneially fiee fiom stieptoeocci, and only occasionally showed Bacillus 
colt and Bacillus subtilis 
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Besides lesions of the stomach, hemorrhages and vegetation on the light 
tricuspid valve in four rabbits, hemorrhages in the lungs in five, turbid joint 
fluid in nineteen, from ten of which the streptococcus was isolated, hemor- 
rhagic lesions of the kidneys m three, and hemorrhage m the skeletal muscles 
of one were noted The ulcei s were about o 25 cm wide, and varied from 
025 to 05 cm in length They weie usually superficial and coveied with 
blood The small ones occuired m groups of .from three to five, and when the 
blood clot was rubbed off only slight gioss defects in the epithelium could be 
detected, or none at all In the laigei ones, which were usually situated 

on the lesser cuivatuie near the p3doric _ __ 

ling, the ulceration was found to be 
maiked after the blood clot was removed 


The microscopic changes m the lesions 
consisted mainly of a variable degree of 
shaiply localized interstitial infiltration by 
eiythrocytes, leucocytes, eosinophils, and 
lound cells, which often extended two- 





thuds of the length of the tubule, rarely to 
the musculaiis mucosae In the aieas in 


w Inch the lesions had progi essed to ulcera- 
tion, disintegration of gland cells and an 
accumulation of leucocytes within dilated 


\essels in the submucosa, suriounded by a 
zone of greatly dilated capillaries, poorly- 
stainmg nuclei in the tubule cells, and 


Fig 2 — Diplococci m the deep layer of 
the infiltrated sloughing tissue sho'vvn m Fig 
I Oram (X looo) 


granular cytoplasm weie almost constantly found (Fig i) Sections stained 
by Gram’s method revealed laige numbers of diplococci in the deep layers of 
the blood clots and in the mfiltiated desquamating tissue (Fig 2), and fewer 
of the organism in the deep layers of maiked cellular infiltration, there weie 
no bacteria m the normal tissues 


The incidence of non-specific lesions of the ulcer and arthritis strains 
was about the same as that of the control stiams It paralleled closely that 
obtained b}^ Rosenow and may be regarded as a measure of the relative 
susceptibility of various organs to bacterial invasion, since it corresponds 
roughly to the incidence of spontaneous infections in these organs, and of the 
potential invasive power of bacteria m foci of infection The element of 
specificit) in the ulcer and arthritis strains may thus be expressed by the 
difference between the total incidence and the incidence of non-specific strains, 
or 34 pel cent for the stomach strains and 61 per cent foi the joint 
strains, respectively 

The exceptionally laige number of punctate hemorrhages in the mucous 
membrane of the stomach in the animals injected with the strains from the 
patients with recurring gastric hemorrhage without demonstrable ulcer, and 
the prompt disappeaiance of the patient’s attacks following removal of the 
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tonsils, indicalc that focal infection and clcctne localization ma\ be a common 
cause of this somewhat obscure condition 

The results in the animals and the prompt rcco\cry of the patient in 
Case IV after remo\al of foci, support the mcw that foci of infection are 
often responsible for recurring ulcer, and that the possibility of infection 
ma} play an important part in the causation of ulcer along the line of closure 
following gastro-entcrostonn , which is now gencrall} belie\cd to be due 
to suture material 


ILLUSlKAflM. CASLS 01 AIH HHITIS 

Casf I — Iht piticnl, i mm igcd thirt\-six complained chicfl> ol 

backache winch had persisted at irrej^ul.ir intervals lor three \cars Rontgeno- 
grams rcvciIcd h>pcrtropInc arthritis ol the himh ir spine The tonsils and several 
teeth were infected T onsillectoinv w ts performed, md the green-producing 
streptococcus was isolated from the extirpated tonsils 

Two rahhits were injected with the culture in the sLeond third md fourth 
animal passages In general the fmdmgs were smiilir consisting of increased 
fluid around the clhow shoulder and knee jomt*^ .md a variable degree oi tnrhiditv 
of the joint fluid In three of the r.ihhits punctate hemorrhages were lound in 
the stomach and in one small ihscesses m the kidne>s Streptococcus 7 truinn^ 
was isolated from the tiirhid joint fluid 

Casi II — A woman aged lortv-flve irs had Ind a pam m her shoulder 
for several vears, which Ind been relieved hv tonsilicctomv for one vear, when n 
recurred She also had li td pain in her lect md ankles About seven vears later, 
gall-bladder svmptoms devclojxid .md cholccvstectomv and appcndcctonn were 
performed The patient grew worse, and hiliarv drainage was instituted afTordmg 
temporarv relief from tlie svmptoms Colon hicilli, slaphvlococci and strepto- 
cocci were recovered from the hilc A diagnosis of infections arthritis was made 
A model ilc luimhcr of S/n pfncoccu^ 7tfu/aii7 md i lew staplu loeocci were recov- 
ered from the hilc after hiharv drainage 

'Ihc culture of the streptococcus was injected into five rabbits All of the 
rabbits developed lesions of the joints, and turbid fluid was found in (he knee 
joints of four, and in the shoulder and elbow joints each of two Periarticular 
hemorrhages hemorrhages of abdominal and psoas muscles, hemorrhagic ulcer 
of the mucous membrane of the stomach, and thickening of the vvaill of the 
gall-bladder were each found in two rabbits, one also had endocarditis A 
moderate number of streptococci were found in the joints of two of the rihhits, 
and m the hemorrhages of the muscles, m the hilc, and in the thickened part of 
the gall-bladder of two 

A \accinc was prepared fiom the sircplococcus which was recovered from 
the bile and the knee joint of one of the rabbits After the second injection of 
vaccine, the patient was able to walk without a canc At the end of one month, 
she was much better and could walk and move her arms almost normallv Three 
months later she had almost entirely recovered 

Case III — A woman, aged fifty-lour years, had had frequent, recurring pain 
in both kneejoints for about eleven years The pain finally became almost con- 
tinuous A diagnosis was made of hypertrophic arthritis and septic tonsils The 
tonsils were removed, and h<imolytic streptococci were recovered from them in 
predomjfiatmg numbers 

Four rabbits were injected All of them had turbid fluid in the knee joints, 
two m the shoulder joints, and two in the elbow joints Slightly liTmobzing 
streptococci were isolated from the affected joints Besides the articular lesions, 
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vegetation of the heart valve was found m two, and hemorrhage of the mucous 
membrane of the stomach in two 

Case IV — A man, aged forty-eight years, had had pain m his left shoulder 
for several months The trouble gradually involved all joints, the knee and the 
ankle joints, which swelled occasionally, caused the most pain Infectious arthritis 
was diagnosed Tonsillectomy was performed, and the culture from the tonsils 
yielded long-chained, green-producing streptococci 

Six rabbits were injected, four of which developed articular lesions Turbid 
fluid was found in the knee joints and shoulder joints of three, and in the elbow 
joints of two Two rabbits had periarticular hemorrhages, four had hemorrhages 
m the mucous membrane of the stomach, and one had a hemorrhage in the appendix 
SUeptococcus viudans was isolated from the turbid fluid in the joints of three 
rabbits, and from the periarticular hemorrhage of one 

SUMMARY or AREHRITIS EXPERIMENTS 

The ages of the patients with arthritis and rheumatism ranged from 
thirty to sixty years The symptoms, usually aggravated by changes in 
weather, varied in duration from three months to ten years The knee, 
shoulder, and wrist joints were most often involved, the small joints and the 
lumbar spine less often History of recurring attacks of tonsillitis was rare 
The extirpated tonsils revealed evidences of moderate or severe infection, 
some contained abscesses, and all had a thickened fibrous capsule 

Many of the rabbits remained quiet for a short time after injection, but 
afterward appeared well, moved about, and ate normally In these, only 
slight lesions of the joints, and moderately turbid joint fluid were found 
Others sat humped up and were disinclined to move Hopping appeared 
painful, and they spared the extremities, in which, after death, marked 
lesions of the joints were found If death occurred from the streptococci, 
It was usually on the second or third day, never later than the fourth 

The joints attacked showed swelling of the periarticular tissues, such 
as ligaments, tendons and tendon sheaths, and muscles The swelling was 
due chiefly to oedema and often was accompanied by streaks of hemorrhage or 
congestion of capillaries around the joints The hemorrhages were mostly 
found on the anterior aspect of the knee joints They were linear, and 
situated parallel to the course of the tendons When the lesions were not 
severe, these external articular changes were not manifest, even though the 
joint fluid was turbid For the examination of lesions within the joints, the 
articular ligaments were cut in a sterile manner on the stretched side, at right 
angles to the longitudinal axis of the bones The free fluid m the joints, 
if increased m amount, immediately exuded , sometimes it was hidden 
in the recesses of the joints, but could be pressed out In one case the joint 
capsule of the elbow had become perforated and the pus penetrated between 
the muscles of the foreleg Hemorrhages were found only once on the 
internal aspect of the joint structures The fluid in the normal joints was 
clear and not increased in amount, but that in the involved joints was 
increased, and ranged from slight turbidity to the consistency and turbidity 
of pus, often containing a good deal ot fibrin 
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The majonlv of the cells in the turbid articular fluid were pol3morpho- 
nuclcai neutrophilic Icucoutcs, there were relatively few hmphoc}tes and 
endothelial cells, and no er>throc}teb Endothehal cells were sometimes 
found in the clear fluid Streptococci were ne\er found directh in smears, 
their existence ^\as proved onl) by culture 

The articular surfaces of the bones were normal in joints in which the 
fluid vas clear, wheieas in the joints in ^\hlch it was markedly turbid, the 
cartilaginous sui faces were dull and rough and sometimes covered with a 
fibrinous layer The discover) of the bacteiia in the fluid was quite irregular, 
sometimes a clear, relativ^ely scanty fluid produced a good growth in the 
medium, whereas at other times m a large quantit) of fluid, no living bacteria 
were found Generally, howev'ci, the stieptococcus was found more easily 
and abundantly in the inci cased turbid fluid Often when manv joints were 
attacked in one animal, one or two of the joints failed to vield streptococci 
in the culture medium 

Ninety-seven rabbits were injected in the experiments on arthritis, 85 per 
cent of which developed lesions of joints and turbid fluid In sev'en rabbits, 
periarticular hemorrhages were found, and in one each, a hemorrhage in the 
interior of one joint, and hemorrhage in the lung Lesions of the heart, 
consisting of vegetation 01 hemorrhage on the tricuspid valve, occurred in 
12 per cent , ulcer or hemorrhages in the mucous membrane ol the stomach 
m 28 7 per cent , hemorrhages or abscesses in the muscles in 9 2 per cent , and 
hemorrhages or abscesses m the kidneys in 10 per cent Ihe lesions in the 
joints were distributed over the knees the elbows and the shoulders, and 
often were found on both sides 

The streptococcus was pioved to be present m the joints of fift)-nine 
(72 per cent ) of the positiv^e rabbits, whereas cultures from the other organs 
only rarely yielded this organism The locah/iing power of the streptococcus 
was rather well retained thiough animal passage, in some instances the 
specificity increased, whereas in others it diminished 

AGGLUTINATION EXPLRIMCNTS WITH ARrilRlTIS STRAINS 

Strcptococcu’! viudans from the tonsil of a patient wTth arthritis, and which 
was isolated from an infected joint of i rabbit that had been injected intravenously, 
was grown m large amounts of glucose-broth for eighteen hours, centrifuged, 
washed in sodium chlorid solution, and preserved in dense suspension in glycerin 
(two parts) and 25 per cent sodium chlond solution (one part) 

One senes of four rabbits was immunized immediately, another after the 
strain had been preserved in glycerin for four months (Table III) The vaccine 
in each case was prepared by diluting the dense suspension with sodium chlond 
solution to the density of glucose-broth culture and heating this at 60° C for 
thirty minutes Each rabbit received 9 c c of the vaccine over a period of five 
weeks, receiving increasing doses on three successive days for each week as follows 
01, 02, and 0 3 c c the first week , 03, 04, and o 5 c c the second week, and so on 
The animals were bled one week after injection The streptococci for agglutination, 
directly from the tonsils of patients with arthritis, from the joints of rabbits, and 
from the tonsils of normal persons, were grown in glucose-brain-broth for eighteen 
hours, centrifuged, and suspended m one-fifth the amount of sodium chlond 
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solution In man> instances, a clumpy growth occurred in the broth, in others 
agglutination occurred promptly in the sodium chlorid solution suspension, and still 
others were agglutinated as markedly by the normal as by the immune serum 
All of these strains were discarded Twenty-nine cultures of streptococci from 
twenty-one persons were subjected to the agglutinating effect of the immune and 
normal rabbit serums Of these strains, seventeen were from patients with 
arthritis, and four from the tonsils of normal persons or from those suffering 
from conditions other than arthritis None of the four control strains were 
agglutinated markedly by the immune serum 

In twenty-three of the twenty-five tests with the arthritis strains, agglutination 
was more marked and often occurred in much higher dilution m the immune than 
in the normal serum All of the strains that were agglutinated by the immune 
serum produced green or slightly haemolytic colonies on blood-agar Agglutination 
was somewhat more marked and occurred m higher dilutions of the serum prepared 
with the freshly isolated strain than in that prepared after preservation in glycerin 
for three months 


CONTROL EXPERIMENTS 

In these two series of experiments, it was found that the strains obtained 
m cases of gastric ulcer and arthritis produced lesions in the organs of rabbits 
corresponding to those affected m the patients, also m other organs but m much 
lower percentage It was considered very important, therefore, to see what 
changes could be produced in the organs of rabbits by strains of streptococci 
from the tonsils of patients not suffering from any diseases resulting from focal 
infections For this purpose, I selected the tonsils of young persons who had their 
tonsils removed on account of recurring attacks of tonsillitis or on account of 
their large size The technic was the same as m the other experiments 

Fifty-five strains were injected into 102 rabbits, and necropsy was performed 
on the third day after injection The percentage incidence of lesions in these 
experiments is given m Table II The lesions m the stomach consisted only of 
hemorrhages m the mucous membrane along the lesser curvature near the pylorus 
They were smaller and occurred less often than in the experiments with the 
ulcer strains , 


GENERAL DISCUSSION 

Streptococci, usually m large numbers, were found in the tonsils con- 
stantly, those of the viiidans group usually predominating m incidence 
and number 

Dilated crypts, believed to be the result of fibious adhesions, and filled 
with pus containing numerous streptococci and other bacteria, were found 
m the tonsils of many patients having ulcer of the stomach and arthritis 
The value of tall tubes of glucose-bram-broth which afford a gradient of 
oxygen pressure is illustrated by the fact that platings from eighteen-hour 
cultures in this medium often gave pure cultures of streptococci, whereas 
direct platings of pus from the tonsil yielded streptococci, staphylococci, 
Mia ococcus cataj 1 kalis, and other bacteria 

The lesions m the stomach and joints not only occurred m a higher 
percentage of animals, as indicated in Table II, but also were more marked 
following the injection of the respective specific strains than following injec- 
tion of non-specific strains In the case of the arthritis strains a larger 
number of joints were involved 
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The findings in the ulcei e\])eriinenls resembled those in the spontaneous 
disease in man The animals with nicer often appealed w'ell , the location of 
the expernncntalh induced lesions and the miinbci of organisms in the deep 
la\ers of the maigms of the ulcers w'crc similar to those m patients 

In many respects the findings in the arthritis cxpeiiments also resembled 
the aithritis noted m the patients The joints most markedh attacked showed 
erosion of sjnoMal and cartilaginous lining, there was usualh extension 
to the periarticular stiucture, the streptococci in the free fiuid w'crc few' 
oi none The large joints, both m animals and man subjected to the greatest 
stress and strain, w'ere most frequenth in\ohcd Specific lesions de\ eloped 
onh when small doses of the streptococcus from the pus expressed from 
tonsils III si/u and from the small quantities of the broth culture, were injected 
The virulence of both the ulcer and the aithritis strains was low' Most 
of the animals apparently remained well after injection, and the blood and 
non-specific organs soon beenme sterile Because of this and the marked 
stimulation of antibodies, healing began earh Frequenth repeated on- 
slaughts. such as we ha\c reason to behe\e occur o\er long jieriods through 
chronic foci of infection, no doubt arc often nccessar^ for the development 
of chronic ulcer of the stomach and arthritis The demonstration In Dans 
and \Vood, of streptococci passing the epithcli.il lining of cr\pts in tonsils, and 
the fact that Rosenow' and Meisser produced urinar\ calculi In devitalization 
and infection of the pul]) caMt^ of teeth in dog> with streptococci from 
nephrolithiasis, no longer lca\cs an\ doubt that iinasion from chronic foci 
occurs The bacteria in the tonsils and other foci of infection .and their 
toxic products are considered to lie alw.a\s in conflict with the defensne 
mechanism of the host Fluctuations in Mrulence from exposure to cold or 
from other causes occur, peculiar invasne power may be acquired and for 
mechanical reasons affoid abundant opportuniU foi entrance of tbe being 
bacteiia and their products 

The characteristics of the streptococci isolated were eariable The 
organism w'as subject to the medium in w'hich it existed and appeared in short 
or long chains, its fermentatne pow'er, w'hile often persistent, w'as affected 
by the medium, the virulence vaiied, and the pow'er of attacking certain 
tissues was often very labile on subcultuie and animal passage As an 
example, a pure culture of h.'cmolvtic streptococcus w'as obtained at neciops} 
from the blood of a person who w'as found to hace had acute ulcer of tbe 
stomach and duodenum as a result of extensive bums of the third degree 
The primal y culture produced marked hemoiihage of the stomach m tw'O 
labbits injected, the fourth daily subculture m glucose-bram-broth, which 
was injected into three labbits, produced hemorrhagic ulcer in only one, 
wheieas the sixth subculture had no effect on the stomach in two 
rabbits injected 

My findings are in agreement with those of Rosenow w'lth regard to 
the importance of foci of infection and elective localization of streptococci in 
arthritis and ulcei of the stomach, the lack of elective localizing power of 
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control strains, the labile character of the property on which the elective local- 
izing power depends, especially in cultures with a high oxygen tension, and 
the need for strict attention to technical details in elective localization studies 

CONCLUSIONS 

The tonsils of patients suffering from ulcer of the stomach and arthritis 
commonly harbor streptococci which tend to localize, respectively, in the 
mucous membrane of the stomach and in the joints of animals, and pioduce 
ulcer and aithritis m them which is not true of stieptococci in the tonsils of 
noimal persons Hence, it may be concluded that foci of infection harboring 
streptococci having elective localizing power aie important factois in the 
piimaiy cause and the persistence of ulcei of the stomach and aithritis 
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GUMiMA OF THE liREVST. ITS DIFFERENTIAL DIAGNOSIS 

FROAI CARCINO:\IA'^ 


Ih Frank E Advir, MD 

<)i ‘^ouk, N 

MIOM MIMUIIIM IIOSIITM ^M) Till DlrMITStlST OI IHTIIOIOII COIISIII MIDKM ''tlltx)! 

In m \n'v instances the accunile diatjnosis of lireast conditions is most 
difficult Tins is due chiefl} to three causes 

I The numerous manifestations of the normal hi east, or the neai nonnal 
bieast, such as a thin bieast a fat breast, a j^regnant breast, an iinolution 
breast follow mg pregnane} , etc 

IT The car} mg phases of the normal breast due to tbe person’s age, 
such as a hi east of puberty or the atropln and imolution of the breast past 
tbe cliimctciic 

III The multiple and wideh varying foims taken b} each of the well 
known diseases of the bieast, such as caicmoma, fibro-adenoma, chronic 
mastitis, c}sts traumatic fat necrosis,* etc 

Othei leasons for difficultc m breast diagnosis he m the lack of help 
afforded b} the anamnesis The histor} of am gnen breast condition is less 
pathognomonic and less helpful foi working out an exact differential 
pathological diagnosis than the histoi} which goes with a duodenal ulcer or 
a gall-bladdei disease One must take the aid supj)hed b} the acailable 
histor\ , but he must chiefl} icl} upon oui sense of careful scrutim , and a 
sense of delicate touch 

In this papei the authoi will not attempt to diflerentiate gumma of the 
breast fiom the normal vaiiations of the organ, nor from the changes due to 
the age of the patient, not from the majonty of the w’ell known diseases of 
the breast But since it is a common ei ror to mistake gumma for carcinoma, 
oui attempt wull be to emphasize a number of points m diagnosis which will 
place gumma of the bieast m a clean-cut category of disease so that more 
gummata wull be lecognized, few'ei wull be operated upon, and moie patients 
wull retain their bi easts 

Vnehow' m iS6i said “ concerning s}philitic tumors of the bieast w^e know 
very little ” , he states that he welcomed an oppoi tunity to study one 

Lanceieaux declaied that “ any one wdio had not obseivecl the commence- 
ment of this affliction and did not know' the antecedents of the patient, w'ould 
be unable to distinguish this tumoi fiom that know'n undei the name of 
scirrhous of the lactifeious ducts ” 

Edwaid Martin" says “The diagnosis from cancel may be quite impos- 
sible except from a consideiation of the associated symptoms and the lesult 
of the therapeutic ti eatment ” 

* Read before the Clinical Research Society of New York Citv, January 31, 1923 
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GUMMA OF THE BREAST 


Even those surgeons who see an extraordinarily large number of breast 
cases, have rarely seen a gumma of the breast In fact the rarity of the 
condition is where the responsibility lies for its non-recognition , because it 



Fig 1 — Gumma of breast 


has sufficient in the way of history, appearances and characteristic attnbutes, 
to defimtely be diagnosed before coming to the operating table 

In the Breast Clinic of the Memorial Hospital conducted by Dr B J Lee 
and the author, we see large numbers of breast cases with malignant and non- 
malignant conditions But this is the only case of gumma which we have had 
duiing the penod in uhich 1674 cases of carcinoma have been observed It 
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is thcicfoic obMous that j^uinnia is a i.irc breast tumor The following is the 
case icpoit of .i patient wlio came to Memorial Hospital August 14, 1922 

R G ii^c thirtv -fne, femak m irritd Due lo the fact th«il ‘ihe spolc n 
Htinganau dnlcci oiih a poor lnstor\ cutilri Ik chcittd In hnci it is as tollows 

I a>;ii/v IIi^tor\ — NcKalnc 

Personal IIi^tor\ — One \t ir «ii;o she Ind an opiraiion at Mt Sum Hospital lor 
“red spots*’ o\tr tlit outer pari 01 njdit sliouldtr OihLr\\i‘'C histor\ is uegatue 
At a later date through an inlerpnter the lollouing suppknKnl4ir\ lnstor\ was 
obtained, but not until muuc Innc alter her c>peration It would ln\c been an 
aid to diagnosis had we obt uned it before our ojKr.ition The patient had one 
niiscarnage during her first \eir ot mimed hie Husband bad had syphilis 
lour \cnrs before his nnrriage He hid had no tre ument Otlierwise tlie histor\ 
i*- negalue 

iUan;m(7r\ //k/o; \ — About fne months igo the patient notiecd i lump (Fig 
i) m the lower inner portion of the right breast situ ited it the lold of bre ist with 
chest wall 1 his his increased considerabh m si/c in pist three weeks and has 
leantJ^ begun lo gi\c slight discomlort No treatment has been gnen except 
ipplication ot sahes localh There is no historv 01 traumi 

Physical Lraimnattna — P itient is i middle- iged woman with rather i pist} 
c( mplexion 

Head — F%cs react to light ind leeomodation 

Xosi — Negitne except for a slight sc ir md redness 01 the skin 01 the 
nasal septum 

Mouth — I eeth Poor Marked pxorrhcci No kucophkii 

The outer ispecl of right shoulder shows an irregulir sc ir 01 a lormer opera- 
tion (Fig 2 ) 

Client — He irt Sounds are normal Not dilated Luna^ — I here are occ«a- 
sional Sibil ml sonorous rales o\er lungs posienorh, especialh on right side 
Ibdouicn — Ncgituc lAait^i-nodi — There is slight enlargement of the entire 
s^^tem but it is not m irked 

Siuqxcal Condition — There is a tumor of the right bre ist situated at the 
fold of breast with chest wall It appears about the sire ol a hens egg bisected 
on Its long axis » tumoi is doire-shapcd It has i reddish-lironre color and is 
\er\ hard in consistence, smooth o\er its surface, fairl> sharpl> circumscribed, 
seems to be part of md attached to the skin , measures about 6 In 45 cm and is 
c 1 e\atcd from the chest wall about 2 5 cm at its peak The tumor is nio\abIc on 
the chest wall and has no deep att ichment It is not tender lo palpation There 
IS no nipple retraction, and no orange-peel skin appearance Remainder ot the 
breast is negative Left breast is ncgati\e The nodes in both axilkc irc palpable 
but not sufficient^ enlarged or hard to make a diagnosis of carcinomatous invohe- 
nicnt certain Howx\cr, mental rcscr\ation was made on this point fhere was 
one node in the left supraclavicular region which is hard and markedh enlarged 

The above physical examination was made by our admitting plusicians who 
felt It waas carcinoma of the breast , and the> sent it to me for operation The 
patient did not return for operation until ten days later When she came the 
picture had changed in tw’‘o respects, namel>, there was a slight cIc\ation of temper- 
ature of the tumor itself , and also a suggestion of fluctuation at the apex of the 
tumor At the penpherv it was \ery hard In fact most of the tumor had the 
stony hardness of carcinoma The skin had become deeper bron7c color Mv 
feeling was that this was some unusual form of infection So instead of doing 
the radical breast amputation for carcinoma, an incision was made directly into 
the tumor There exhuded about 30 c c of dirU looking, liquified necrotic tissue, 
which did not simulate pus A section was removed for microscopic study, from the 
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iniprtssiaii is to ulictliir or not it niifrlit Ik ,t tnliLrciiI ir proctss It was it tins 
jiinclurc tint uc stciirLii the intirpriter who r.i\c us the !ustor\ of tlie sjplulitic 
infection ol tlie luish intl , and tlie nnsr irri ipe in tlie pitient Blood was t iktn 
for i Wisstinnnn list, ind it wis reported foui plus 

The slide was rc\iewed h\ Dr J tnus Lwiiift whose report follows “ Ilie 
specinieii consists ol tit tissue \er\ tliiekh infiltrated with hiuphocjtcs and 



Fig 3 — Shouinj^ wound of operation hcaluiK under the influence of ^aUirsan internal^ 

plasma cells Some large arteries show l>mphoid mfillration of the ad\cntitia 
There is no necrosis Polvniorphoniiclcar leucocytes are \ cr> abundant throughout 
The lesion may be interpreted as a gumma 

I asked Dr F F Mandlebaum, Pathologist to the Mt Sinai Hospital, to review 
his sections of the tissue (“red spots”) removed from the right shoulder, Mav 
22, 1921, when the patient was operated in that institution His report is 
“Although the essential lesion is that of a purulent inflammation, there arc some 
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vascular changes, which, in view of the further development m the case, may be 
interpreted as due to syphilis ” 

An X-ray plate was made of the ribs to see if this gumma might have some 
connection Doctor Herendeen reported it “negative for bone involvement” 

The patient was given seven doses of salvarsan which b> January 1$, 1923 
entirely healed the gumma — four and one-half months after the patient was 
first seen 

Figure 3 shows the process when five doses of salvarsan had been given, a 
short time before the wound healed 

One will usually find some other evidence of a tertiary lesion associated with 
a breast gumma, m this case it is the nasal septum and the skin lesion (Fig 2) 

The iiatmal histoi} of gumma of the breast is more readily comprehended 
if dnided into the following six peiiods 

Fit St Peiiod A lump appears which is painless, smoothly surfaced, very 
hard, shapel) ciicumscribed, freely movable m the breast There is no nipple 
retraction unless the tumor lies in close proximity to the nipple 

Second Pcuod The tumoi usuall} giows outward It begins to involve 
the subcutaneous tissues There may 01 may not be “ orange-peel ” appear- 
ance The overlying skin becomes attached to the tumor 

Third Penod The tumor in its giowth pushes outward the overlying 
skin, and the skin becomes incorporated as a part of the tumor The skin 
takes on a blush tint 

Foitifli Pcuod The tumor has increased m size, the skin has become 
purple 01 bronze due to the pressure and the stagnant blood supply The 
centre of the tumor softens, and later becomes fluctuant As it softens it 
becomes slightly tendei It now has a dome contour, and is shaped like a 
hen’s egg bisected along the long axis 

Fifth Pcuod Due to pressure necrosis, the skin becomes so thin and 
unhealthy that the gumma perforates and the necrotic material drains out 
Sixth Pcuod After evacuation of the contents, a typical, crater-like, 
duty, gia}, sloughing, foul, deep syphilitic ulcer remains This stage will 
lemain until the patient receives anti-luetic treatment 

The great importance of this tumor lies m the fact that during the first 
tliiee or four periods above described, it so simulates carcinoma of the breast, 
that it is most difficult to distinguish, and only with the most minute con- 
sideration will it be possible to do so before the tumor has reached the Fourth 
Penod After this stage the diagnosis is more simple 

The fact that a patient has had syphilis must not have too strong a bearing 
against the diagnosis of carcinoma, for we occasionally see a carcinoma in a 
luetic subject Incidentally this group fare much worse than when carcinoma 
of the bieast is not on luetic soil 

There aie points which gumma and certain types of carcinoma have in 
common namely, (i) stony hardness , (2) shaip circumscription, (3) pain- 
lessness , (4) skin involvement 

Theie are some characteristics of gumma usually not found with car- 
cinoma These are of diagnostic aid (i) history of syphilitic infection, 
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inisc.u 1 laqc, etc , (2) picscncc of otlici s\pliilitn, nianifcstatiotih , (3) hi/arre 
nnohemcnt of the lMiij)h-nocles , (4) tiiinot cgi^-shaped , fs) rarcl} orange- 
peel ‘^kin appearance, (6) gumma grows faster than carcinoma, (7) nipple 
new Cl leti.iets unless lesion lies ^el y near it , fS) fluctuation is the rule at one 
stage, (9) teiuleincss at this stage, (10) at later stage of ulceration the 
aMllan nodes become maikedh iinoKed, fn) ^^^lsserInann test positne, 
(12) theiapeiitic test with saharsan 

In eaicmoma, the legional hmph-nodes do not heeome iinohed in an) 
hi/aiic 01 iiiegulai fashion, Init the\ follow the delimte rule that on the side 
of the lesion, the axillan and low-l\nig eciMcal “ signal ” nodes are iiuohcd 
fust Also in caiemoma, nipple retraction 01 a nipide slighth “ stuck ’ is one 
of the Vi/v ((nly signs tins jmmt cannot lie o\ei empliasi/ed 

In the following anahsis of the 43 case lepoits preciousl) recoidcd, one 
notes that the fust icpoit was 135 \eais ago, In Sain ages in 176S It is inter- 
esting that It w.is a hundred \ears latei before the disc.ise beeanic sufficicntl} 
reeogni/ed to mciit a place in the text-books on bicast diseases Groinn’s 
thesis was an impetus because he was the fust to collect the c<ise icpoits It 
seems stiangc that in scaichmg the htciatnre, one finds but 45 cases recorded 
A study of these eases is unsatisfactorc hecause of lack of information 
on which to ba'-c a diagnosis One is stiuck with the confusion of gumma 
with caicmoma Such teims as “ psendo-scirrhous ” and others eqiialh lague, 
aie common Pathologic fractures aie recorded Some “died from the 
disease ” In New York one case was shown before a Dermatological Socieli 
as a case of Paget’s Disease, the same ca'-e latei was presented as a gumma 
The ease of Patterson'" in England is mteiestmg IIis case was confused 
w'lth malignant disease He made an antc-0]x;ratne diagnosis of carcinoma, 
he peifoimed a radical bic<ist amjnitation befoie a surgical society On gross 
section it appealed to be saicom.i He brought out the point that grossh the 
fibious tissue of this tumor so simulated saieoma that he wondered how to 
avoid making a similar mistake m diagnosis 

Age Incidence — Theie aie 33 cases recoiding the age of the patient, eight 
cases repoiting no age 1 hcie is one case in a congenital Inetic child , tevo. in 
“ old w'oman ” , one m “ middle age ” , and one, in “ young lady ” According 
to decades 

I to 10 \ears - i congenital child 

10 to 20 yc,u s - 2 eases 

20 to 30 yeais - 6 cases 

30 to 40 ye<ns -10 cases 
40 to 50 yeais - 8 cases 

50 to 60 j-^eais - 6 cases 

62 yeais - i case 

Yci Incidence — Of the 35 cases recoiding sex, it was 3 times piesent m 
men and 32 times in women 
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Pam — One of the chief diagnostic points is ijainlcssncss .it first It is only 
in the later stages of liiniot softening th.it pain is jircscnt 'J hirteen oi the 
tumois were painless, two of these 13 while iimhi ohsovatwn hcc.ime pain- 
ful Fne tumois were jiainful 'J he tumor is not tender to touch It is 
tender onh after fluctu.ition h.is .ipj)c.iied 

Mox'abtlily '1 he tumor is nsu.ilh imn.ihle in hreast tissue In those c.ises 
where the point is discussed 8 e.ises weie ficel\ mo\abIe .md onI\ one Iwd 
deep att.achment 

Pate of G> 07 otJi — J lie lumoi de\c]o()s rapidh in com[)anson to most 
breast tumois .and goes on to quiik iileer.ition In Lapow ski’s case=' the 
lumoi giew in thiec months, in Buie’s e.nse the giowth w.is “ lapid ”. in the 
aulhoi’s case it took fi\c months 

Shill AttaeJinu ut — Little aid is gnen on anahsis of this point Of i-l 
case lepoits mentioning this, 3 ha\e no skin .ittaehmenl. 6 h.a^c definite att.ach- 
ment, and 3 ha\c tumor fusion with the skin This point depends on the 
pciiod of the disc.isc Earh there is no att.aehmcnt , late there is fusion 

Sipfile Ritiaetwii — In the eight reports mentioning this, 5 had definite 
letraction and 3 did not But wlicic so large .1 proportion of the 43 cases do 
not mention it piob.ibh thcie w.u no ictr.ution Xipple lelr.ietion wall 
occur onh when the gumma lies in close pro\imit\ to the nipiile 

Axilhiiv \o(le Im olvement — In the 21 ease repoits mentioning this, 12 
eases had no palpable iinohemcnt Nine eases liad definite enlarged nodes in 
the axilla of the side of the breast lesion One states that the axillar} m.ass of 
nodes is the si7e of an egg Axillar\ node enlaigemcnt comes particular!} at 
the time of ulceiation but is not to be expected befoie this stage Delbert 
states theie are no axillar} nodes and gues this as an important dif- 
feientiating point 

Siipi aclaviculai A ode Involvement — Six cases had suprackiMeulai imohe- 
ment, and six cases had the supraclaMCular gioup eombined with other 
lymphatic manifcst.ations Theie is gre.it iiregulaiit\ as to which supraclaM- 
eular nodes become invoked 

Bieail Involvement — (a) One bieast onl} was iinohed in 19 eases m 
which this was mentioned The piobabihlies aie that the 18 eases in which 
this point was not mentioned had but one hi east me oh ed 

(b) Eight cases had gummata of both breasts 

(c) Seven cases had more than one gumma in the same breast 

(d) In one, the gumma lay between the bi easts 

Wasseimann Test — In only three of the 46 cases w'as the test made 
They were all positive It is inteiesting to note in 1912 m the case of Yvert 
which he had in the rural districts of France that “ a Wassermann was con- 
sidered but not made because it cost too much for the test ” 

Mici oscopic Examination — Aside fiom the case of the author, it has been 
made in only two previous cases Had it been more fiequentiy made w^e would 
ha\e found moie cancel cases in this senes, and fewei gummata 
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Reported by year 

Neumann 1889 
Malfeso 1890 

Ostermayer®^ 1893 
Osteniiayer **, 1893 

Emery 1896 
Legrain 1897 

Kennedy 1902 
Heller 1903 

Heller 1903 
Bruc ”, 1903 

Beer®^ 1905 
Bissel *8, 1907 

Bissel**, 1907 
Bissel *8, 1907 

Bissel *8, 1907 
Bissel *8, 1907 

Lapowski®®, 1908 
Patterson 1909 

Yvert 1912 

Yvert 1912 

Chevannez and Loubet 
Thompson 1920 

Adair, 1923 
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uaty Diagnosis One of the most striking points of the anal} sis is, 
15 cases in which diagnosis was made before operation, or before 
SIS became self evident by the progress, 14 cases were definitely 
Ls cancer, and only one case as a'non-mahgnant condition 
eiit (a) In 20 cases anti-liietic treatment was given, of these the 
te 13 were cured 

eight cases surgical treatment v as resorted to , some had a radical 
of the breast and axillary contents Some had less radical surgery 
Some refused surgical aid 

tient died and an autopsy was made Billroth doubted the authen- 
is being a gumma In another case, the patient got a spontaneous 
id died In these last two cases it requires little imagination to see 
on between gumma and carcinoma in this series of reported cases 
of analysis of 46 cases ) 
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THE LIVER AND ITS RELATION TO CHRONIC 
ABDOMINAL INFECTION" 

By Charles Gordon Hbvd, M D 
or Nfw York, N Y 

ATTENDING SDRGEON, NEW 'XOBK POST-GRADUTE MEDICAL SCHOOL AND HOSPITAL 

Thc liver, probabh' the most important oigan m the body excepting the 
brain, has long remained an enigma of clinical pathology and symptomatology 
It has been habitually associated in the minds of the laity with “ biliousness ” 
and torpid liver, and the various cholagogues and remedies for supposed 
hepatic insufficiency are legion 

Pathologists have been endeavoiing to explain the origin of a variety 
of liver changes that accompany or are terminal to widespiead or local disease 
within the abdomen This association has been so commonly observed and 
the relationship exhibited so casual that it has not aroused the interest that 
it ordinarily should have The clinician has become acquainted, both clini- 
cally and pathologically, with a variety of hepatopathies, and has subdivided 
the diseases of the liver, excluding the acute aftections, into those m which 
fibrous tissue elements weie found about the periportal veins and typified 
b)^ Laennec’s cirrhosis and those in which fibrous tissue elements were found 
about the bile ladicles with biliary stasis and typified by Hanot’s cirrhosis 
Midway between these two extremes have been classified a variety of affec- 
tions with indistinct symptomatology and unclassified pathologic findings 
Since 1910, the writer has been particularly interested in a series of 
gall-bladder cases that have exhibited unusual and peculiar post-opeiative 
complications The complications that may reasonably be expected after 
laparotomy for gall-bladder disease are clearcut and distinct and possess 
within certain limits a chronological sequence In the first twenty-four hours 
the complications aie anatomical, such as hemorrhage, shock, gastric dilatation 
and embolism In the succeeding forty-eight to seventy-two hours the element 
of infection might possibly come into play, with the production of a peritonitis 
and still latei, abscess foimation We have obsened occasionally three clinical 
states that supervene after operations on the gall-bladder and biliary system, 
and more raiely after gastric or intestinal suigery, and which cannot be 
attiibuted to any of these factors Although these clinical complications are 
comparatively rare, yet they are definite and apparently within their group, 
are rather characteristic in their symptomatology For convenience of 
description we ha^e classified them into three more or less distinct groups 
The first group is repiesented by patients who have had comparatively 
simple gall-bladder operations As a rule the surgery has been confined 
entirel} to the gall-bladder and the removal of the appendix The patients 
are alwai s obese and have a histor)^ of chronic gall-bladder disease extending 

* Read before the New York Surgical Society, New York, October 24, 1923 
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ovci a long: petiocl of lime Picliminar\ sliul} of the urine and blood has 
assured us as to the tompctcnc\ of renal function The\ ha\e been aiucs- 
ihcti/cd with gas and ether and a choice} stcctom\ and appendectomy per- 
formed Following the ojieration the recover} irom the an.csthesia is 
delated, m fact, it ma} be said that the} never completely emerge from 
their anresthcsia The} remain, for four to six hours after being returned to 
the ward m a ‘'Cmi-comatose condition Thc\ develop talking delirium, 
carphologv , subsultus tendinum, which finallv jiasses on into coma, with 
death In view of the fact that the post-ojierativc clinical syndrome sug- 
gested a distinct mental irritation spinal punctures have been made w’lth 
comparatively negative findings The cell count has been ten or eleven cells 
per cu mm , globulin, one jilus, \Va<^<^ermann. negative Prehminarv studies 
seemed to suggest that there was no renal clement in these cases although 
coincident with the development of the delirium there is gradual diminished 
unnarv output both in fluid quantitv and m chemical element'^ W’e were in 
the habit of attributing this condition to the development of a post-operative 
acidosis incident to the poor metabolism represented In chronic biliary disease 
plus the additional elements of anresthcsia and surgical trauma In making a 
complete stud} of these patients both before and .ifter operation Doctor 
Killian was able to show that the carbon dioxide combining power of these 
patients was far m excess of the normal and approached values of 70 to 80, 
and occasional!} to 90 volumes per cent , and that the condition chemicall} 
IS that of an alkalosis In none of these patients in this group had there 
l>ecn a prehminarv administration of alkalies, and we can reasonablv exclude 
the suggestion of sodium poisoning In the last two v'ears in the collective 
service of the attending surgeons at the New York Post-Graduate Medical 
School and Hospital, we have been able to studv six ol these cases four of 
wdiich terminated fatall} 

The second group is essentialh different in its clinical manifestations 
These patients, as a rule have had a vet} severe tvpe of biharv infection 
and there has been a histor} of jaundice and a previous gall-bladder operation 
The patients have had a choledochotoin} with drainage of the common duct 
and the post-operative progress has been satisfactor} until about the end ot 
thirty-six to forty-eight hours, when thev become irritable and nerv'ous 
Within a very short time the patient passes into a pronounced vasomotor 
collapse with cold, clamni}, “leaky” extremities The condition is not 
associated wuth gastric dilatation and there has been ample renal function 
The intrav'enous administration of glucose and saline and continuous Miirphv 
proctoclysis with tap water has usuall} brought about a recovery We have 
considered these cases as due to the liberation of some pancreatic toxin vv itb 
inadequate liver protection These cases do not exhibit the alkalinization of 
the preceding group and then blood chemistry is only changed in so far as 
there is a change in the percentage of the rest nitrogen to urea nitrogen The 
third group presents a still more difficult phenomenon 111 that the lethal 
complication occurs in patients who were apparently progressing fav'^orably 
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up to the end of five or six cla}s after operation They were all patients 
with a clinical picture of calculous cholangitis, pancreatitis oi rarely, malig- 
nancy of the head of the pancreas At the time of operation their blood 
chemistry had been studied and the coagulation time, if necessary, had been 
brought within normal range by blood transfusion or the intravenous adminis- 
tration of ten per cent calcium lactate The operation had been undertaken 
for the relief of the pathologic condition of the gall-bladder and common duct 
or to institute biliary drainage either externally through the anterior abdomi- 
nal wall or by the anastomotic union of gall-bladder to stomach The 
immediate post-operative condition had been satisfactory The icteius had 
begun to dimmish appreciably in intensity and the dehydrated condition had 
been manifestly overcome by continuous Murphy proctoclysis of ten per cent 
glucose These patients had been fed their own bile where there was 
external drainage, either by swallowing, or by means of a stomach tube, so that 
It was leasonable to suppose that the lack of bile salts was not an element in 
their condition The maintenance of normal bile salt content is essential 
because Cokeman has shown that the salts in the bile gradually diminish 
with external drainage to approximately one-tenth of the normal quantity 
This mechanism would seem to suggest a conservative action upon the pait 
of the organism to conserve the totality of bile salts present in the body 
At the end of five or six days, occasionally ten days wilh a constantly dimin- 
ishing jaundice, these patients become somnolent, sleep}’, and pass into a 
pronounced state of coma and die, irrespective of any remedial agents 
employed The clinical picture presented is essentially a coma, occurring in 
a patient with a diminishing obstructive jaundice In its manifestations it is 
not unlike the terminal stage of a portal cirrhosis with complete liver exhaus- 
tion Some of these cases at operation showed “ white bile,” both in the 
gall-bladder and in the common duct We have not regarded the presence 
of white bile as contributing to this condition, except in so far as it tended 
to indicate an increase in the immediate operative mortality We have taken 
the explanation of Kausch that white bile represents a purely mucosal 
secretion and by and of itself has no deleterious qualities 

We have long felt that these three clinical conditions were in some way 
connected with an impaired liver function, either a disturbed liier metabolism, 
a hvei dysfunction or a liver insufficiency In the first type the rapidity 
with which the development of coma is brought about takes it entirely out of 
the infectious class, and while it is possible that the operation may have 
liberated certain deleterious products, the whole mechanism suggests a com- 
plete and lapid cessation of li\ei function The second type of complication 
occurs too late for primary operatne shock, and occurring as it does, in 
patients who have had a prcMous gall-bladder operation with palpatory injuiy 
to the pancreas, might be possibly interpreted as due to toxic inundation of 
the system and direct poisoning of the liver cells with cessation of function 
In the third group there must be considered the possibility of an infection 
The operation itself has been conducted m an infected field and various 
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cncapsulalccl linctetia lia\e hccii lil)ci<iltd. sf) (hal the morl.ili(\ in this group 
might l)c explained In an me leasing bacterial mftctinn, eel chnicalU there 
IS no cMciencc of it We ha\c unforinnatch not controlled these cases with 
lepcated blood cultnics a line of nncstigation we jiroposc to puisne, but it 
seems more jirobablc th.it these jiatients h.ne h.id suflK icnt h\cr function to 
maintain a certain degree of bodih welfare and ,itti\it\ When this is 
Intel rupted In a suigieal ojicration oi there is thrown upon an alrcadc 
compromised Iner the mereased burden of detoxifxing a further inerement 
of deleterious products, the h\ei is unable to do so and the interim between 
operation and de.ith repiesents the period of inereasing and jirogressne 
exhaustion of li\cr cajiaeiti d he Iner is notoriousK able to handle infec- 
tions and catabohe piotcins that aie the result of infection If the dosage 
of these ofTendmg bodies is so gieat as to o\crwhehii the Iner or their toxicitc 
is he\ond the detoxifcing ])uwer ol the Iner, it is a question oiih of time 
before the Iner fails to gne that protection wliieh, under ordinar} cireum- 
staiiecs and c\eii m the jiiesence ot .i chronic .liidomin.ii eonditioii, it has 
been competent to do up to this time 

During the course of these ob-c i c.itioiis we were stimulated In the Acr\ 
splendid clinical report of Stockton, who was able to report m detail a 
progressive infection ot the entire gastro-mtestinal eanal later of the Iner, 
and finalh death with ]inst-moi tem findings showing marked degeneration in 
the Iner From the clinical and jiathological point of mow, Graham has 
clearh demonstrated the frequent association of disease of the gall-bladder 
with the pathological cMclcncc of hepatitis 

Experimental!} it has been possible to produce hepatitis In partial ligation 
of the common duct, and it is interesting to note that tropical abscess is 
almost invanabh associated with the right ‘-ide ol the Iner, the splenomegalias 
and gastric affections w'lth the left side ol the Iner while diabetes when it is 
associated wnth Iner pathologv almost iinanabh exhibits the hepatic change 
in the right lobe Reidel drew attention to the fact that the lobe of Iner, 
w'hich goes by his name, is confined to the right side, and Glenard states that 
Reidel’s lobe was the direct lesult of inflammator\ changes incident to gall- 
bladder disease Fless and Serege attempted to segiegatc ceitain fiinetions of 
the liver as being peculiar to either the right or left lobe Glenard intimated 
that there w^as a diffeience in function betw'een the right and lelt lobe and 
the injection of staining fluid into various branches of the portal svstem was 
followed bv unequal distribution throughout the Iner, that from the siqierior 
mesenteric vein shownng a predilection for right-sided distribution and that 
from the splenic vein, predilection for the left side of the liv'er 

In the liver vve have a complete biochemic laboratorv , approximating a 
weight of fifty ounces and a v^ariation of ten per cent ov'ei or under might 
be indicative of an hypertrophy or an atrophy Enlaigements of the liv'cr 
clinically are extremely difficult to determine, as we have no accurate means 
during the course of laparotomies to estimate the size or weight of the organ 
and the determination ot enlargement is predicated by the personal equation 
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of the operator Again, there must be other biological factors in that some 
people are boin with good livers and are able to withstand a degree of trauma 
that cannot be withstood by other individuals The liver stands midway 
between the portal and systemic circulation and is interposed between the 
spleen and the heart It receives the blood from practically the entire viscera 
of the abdomen, yet the amount of arterial blood given to the liver is extiemely 
little, as the final divisions of the hepatic artery that go to the liver are 
extremely small in relation to the bulk of the gland It has never been dis- 
tinctly proven that there are arterial vessels that nourish the individual liver 
cells The arterial branches apparently terminate in the interlobular connec- 
tive tissue The bulk of the blood that traverses the liver is venous, one-sixtli 
to one-eighth of which represents splenic blood This venous blood contains 
the biproducts of splenic bacteriolysis together with all of the food elements 
m varying amounts The latter are to be translated into energy values by 
the action of the liver The vital functions of the liver are earned on with 
practically only venous blood 

Preeminently the liver is concerned with the stoiage of glycogen, biologi- 
cally probably the oldest established function of the liver (2) It is intimately 
concerned with the metabolism of pioteins, either simple or compound (3) 
It exerts some ancillary function m connection with the metabolism of fats 
(4) It has a pronounced influence on the coagulation of blood and with the 
development of fibrinogen (5) It carries on bile formation and bile 
secretion (6) It constantly exhibits a marked depurative 01 detoxifying 
function In this connection it is interesting to considei anothei phenomenon 
of the liver, m that it has the most remarkable regeneiative capacity of any 
organ in the body When an oigan is called upon to respond to additional 
work, It hypertrophies, and we have the common phenomenon of compensa- 
toiy work hypeitroph} The liver, on the other hand, participates m no 
hypertrophy but shows a regeneiative capacity of the highest degiee 

Mann has been able to remove seventy per cent of the liver and in a 
very shoit space of time eight weeks found complete regeneration of the 
organ In addition, he has been able to ligate seventy per cent of the bile 
ducts producing an atrophy with complete legeneiation on the other side, 
and Rous and McMaster have ligated nine-tenths of the bile vessels without 
producing bile stasis 01 icterus A rery mteiestmg paper b} Pool and 
Bancroft diew attention to nodular h}perplasia, occuiring in the midst of 
a completel} ati opined and degeneratne li\ei. the hepatic legeneiation in 
then cases standing foith as hjperplastic islands of newl) formed Iner 
tissue The individual Inei cell is of the simplest t}pe and it contacts on 
one side with the bile channel and on the other with the venous channels 
It IS susceptible to injurr In ain offending agent biochemic or chemic, that 
may be brought to it and irrcspectne as to the character of the offending 
agent, manifests its intrinsic cell reaction b} fibrosis on the one hand, nith 
an almost equal amount of regeneration on the other hand One has onl} 
to recall the innumerable cases of patients nho ha^e had a laparotonn and 
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Willie m\ostit:p‘t”'U this sulijeet we would reiiunc two or tliree small 
pieces of luer durme; tiu course of .in ojuMatioti 1 lie lirsi seetion renuned 
was usuaili from tiie iieigliliorliood of, or adjaieiit to tile j^all-liiaddt r tiie 
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than in tiie npiit loiie It ori.isionall\ happened tiiat tiie luer clianpes were 
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much more marked than the associated pathology m the gall-bladder, appen- 
dix or stomach In other words, the changes in the abdominal Mscera were 
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Fir I — Case XIII Section ot lucr sho\ ing moderate thickening m the fibrous trabecula of s 

capsule %\ith numerous \\anderinR cells most abundant about the bile ducts The picture is that oi an 
irregular cirrhosis of an earh stage e\identh of the bihar\ t%pe (V) Portal branches 


quite minimal as compared to those encountered in the luer In so far 
tiie gall-bladder was concerned as an etioloe^ic factor in hepatic change it 
did not seem to make much difterence u hether stones ere present or absent 
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The essential elements were apparently (i) Chromcity of the infective proc- 
esses, (2) the persistence of a certain degree of intensity of the offending 
agent, chemic or biochemic In catarrhal types of appendicitis and chole- 
cystitis, the evidence obtained from inspection of the liver consisted in a 
thickening of the capsule, with occasional adhesions, with thickening 
of the anterior border, with crenation, swelling and surface dimpling In 
localized gall-bladder disease, the changes in the area of the gall-bladder region 



Fig 2 — Case XVII Section of liver stained by Van Gieson s method to show the fibrous tissue which 
IS increased m the external capsule and in the trabeculs within the liver substance This specimen also 
shovvs abundant round-cell infiltration of connectu e-tissue and conspicuous small bde ducts features which 
are of course not evident in the photograph 

weie more intense than elsewhere and the qualit}^ of the change \aried 
in\erseh with the distance from the gall-bladder In these cases the micro- 
scopic examination of the liver sections would show subscapular lymphocytic 
infiltration and intercellular lymphatic infiltration (Fig 1 ) If there were 
an acute inflammation in the appendix or gall-bladder, leucocytic infiltration 
would be merged uith lymphocytic infiltration When the abdominal condi- 
tion nas essentially chronic, the surface changes on the liver would become 
more marked and more diffuse, together with an increase in the size of the 
Iner The Iner was grossly enlarged in about fifty per cent of all the cases 
and the enlargement, when present, was confined, m about ninety per cent of 
the cases, to the right lobe and particularly'’ the outer and posterior half of 
the right lobe the quadrate and caudate lobes not participating m gross 
enlargement klicroscopically, the Iner changes m the more chronic cases 
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represented an advance in pathologic intensity, with the chronlClt^ of the 
abdominal conditions (Fig 2 ) Uniform fibrosis was more marked loose 
connective tissue would be found in abundance about the bile ducts and 
portal veins, bile stasis would be more apparent with h}perplasia and 
budding of immature bile ducts (Fig 3 ) Leucoc}tic and l\mphoc\tic 



Fir 3 — Case IV Chronic interstitial hepatitis and moderatch earlv staf?e of bihary cirrhosis The 
fibrous thickening of the trabecul e is marked and c\ identh of lon^ standing 1 he round cells appear to be 
closeb related to the bile ducts The h\cr ^obules appear smaller as if compressed ( \) Portal hr inches 
(B) Bile ducts 

infiltration woulci extend between flattened and distorted Ii\er cells fFig 
4) IMain of the latter would show \acuoles and disintegration, occasion- 
al!} Ultra- and intercellular pigment, ivitb some fatti degeneration and 
hepatic cell destruction raieh Inperplasia of blood cajiillaiies and an 
increase in s}nc}tical cells of Kupffer Apjiaientl} so far as we could 
obsene there was no definite parallelism between the gross and qualitatne 
Iner changes and the pathologic condition of the a'^'-ociated abdominal 
condition In some cases it was apjiarent that the force of the affection 
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The essential elements were apparently (i) Chronicity of the infective proc- 
esses, (2) the persistence of a certain degree of intensity of the offending 
agent, chemic or biochemic In catarrhal types of appendicitis and chole- 
cystitis, the evidence obtained from inspection of the liver consisted in a 
thickening of the capsule, with occasional adhesions, with thickening 
of the anterior border, with crenation, swelling and surface dimpling In 
localized gall-bladder disease, the changes in the area of the gall-bladder region 



Fig 2 — Case XVII Section of liver stained by Van Gieson s method to show the fibrous tissue which 
IS increased in the external capsule and in the trabeculae within the liver substance This specimen also 
shows abundant round cell infiltration of connecti\ e tissue and conspicuous small bile ducts features which 
are of course not evident in the photograph 

w'ere moie intense than elsewhere and the quality of the change \aried 
ni\erselv wnth the distance from the gall-bladder In these cases the micro- 
scopic examination of the liver sections would show subscapular l}'mphocytic 
infiltiation and intercellular lymphatic infiltration (Fig 1 ) If there were 
an acute inflammation in the appendix or gall-bladder, leucocytic infiltration 
w'ould be merged with lymphocytic infiltration When the abdominal condi- 
tion was essentially chronic, the surface changes on the liver would become 
more marked and more diffuse, together with an increase in the size of the 
luer The liver w'as grossly enlaiged in about fifty per cent of all the cases 
and the enlargement wdien present, w^as confined, in about ninety per cent ot 
the cases, to the right lobe and particularly the outer and posterior half of 
the right lobe, the quadrate and caudate lobes not participating in gross 
enlargement Microscopically, the Iner changes in the more chronic cases 
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tepiesented an advance in pathologic intensity, with the chronicitv of the 
abdominal conditions (Fig 2 ) Unifoim fibiosis was moie marked, loose 
connective tissue would be found m abundance about the bile ducts and 
poital -veins, bile stasis would be moie appaient with hyperplasia and 
budding of immatuie bile ducts (Fig 3 ) Leucocytic and lymphocytic 



Fir 3 — Case IV Chronic interstitial hepatitis and moderatelv early stage of biliary cirrhosis The 
fibrous thickening of the trabecul'e is marked and evidently of long standing I he round cells appear to be 
closely related to the bile ducts The liver ^obules appear smaller as if compressed (A) Portal branches 
(B) Bile ducts 

infiltration woula extend between flattened and distoited hvei cells (Phg 
4) Many of the lattei would show vacuoles and dismtegiation , occasion- 
ally intra- and intercellular pigment, with some fatty degeneration and 
hepatic cell destruction, rarely hyperplasia of blood capillaries and an 
increase in syncytical cells of Kupffei Apparentl}'^ so far as we could 
observe, there was no definite paiallehsm between the gioss and qualitative 
liver changes and the pathologic condition of the associated abdominal 
condition In some cases it was apparent that the force of the affection 
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was spent on the originally infected viscus, remote from the liver , m other 
cases the force of the offending agent apparently exerted its greatest injury 


B 



Ffc 4 —Case XVIT Section of Iner showing chronic interstitial hepatitis with conspicuous hyper- 
plastic bile ducts The fibrous tissue infiltrated with round cells rich in browrn pigment (B) Bile ducts 
(V) Portal branches 

on the li\ er with minimal changes m the extrahepatic viscus which many times 
was showing a well-established repair 

During the operation the histologic features of the liver could be antici- 
pated b) Msible and macroscopic changes m the gross and general apjjearance 
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of the livei The si 7 e of the livei, as it was viewed by the opeiator, was 
dismissed unless the appaient enlaigement was so great as to call foith 
unusual comment The macioscopic changes obseived emhiaced variations 
111 coloi, condition of the capsule, the piesence of adhesions, reti action and 



' ' - -- nK 

Fig s — Case III Actual drawing made at operation showing hydrops, crenation of liver edge dimp- 
ling of h\cr surfaces with area of fibrotic replacement and the marked increase in fibrous tissue trabeculas 


crenation of the edges, disposition of the fibrous elements ovei the supeiiot 
and ventral sui faces of the livei and an intiahepatic mciease m the fibious 
tissue elements as evidenced in the lessened tendency for the livei to tear 
The capsule of Ghsson was uniformly whitened, and in many cases of such 
density and opacity as to prevent the recognition of the noimal livei color 
In about one-third of the cases theie weie adhesions between the liver and 
the anterior abdominal wall The capsule as it extended OA'^ei the edge of 
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the liver seemed to be retracted, giving a crenated or festooned appearance 
to the edge of the liver In the area of the gall-bladder, extending laterally 
both internally and externally, there would be an increase in the fibrous tissue 
elements so that the wall of the gall-bladder would pass insensibly into a white 
opaque area of fibrous tissue These fibrous tissue elements were contracted 
and occasionally gave a marked dimpled appearance Less frequently the 
fibrous plaques would extend laterally much after the fashion of a rosette, the 
centre being represented by the gall-bladder (Fig 5 ) When the gall- 
bladder was apparently the organ first affected, this fibrous tissue replacement 
reached its maximum m and about the gall-bladder Where the stomach was 
involved these changes would be manifest on the left side as well as on the 
right side Whether this can be taken as pointing to the lymphogenous 
infection of the gall-bladder and liver, and liver and gall-bladder, is capable of 
varied interpretation The weight of e\idence would seem to suppoit the 
lymphogenous origin of gall-bladder and liver mtection 

In cases showing liver changes, the color of the liver was of a marked 
yellow The surface, as a rule, was not smooth but retracted and dimpled 
Occasionally, the posterior and external half of the right liver would 
be markedly elongated into a linguiform process and would reveal an unusual 
degree of ductility m that there was practically no tearing of the liver tissue 
upon strong traction It is my own impression, that the nearer the abdominal 
pathology was to the liver the more marked the changes, as the changes were 
most predominant in affections of the gall-bladder, and would progressively 
diminish with the distance away from the gall-bladder Evidences of fibrous 
tissue replacement would extend toward the median line, passing over into 
the quadrate and caudate lobes, but stopping short at the division between 
the right and left lobes On the other hand, where the abdominal infection 
began in areas remote from the gall-bladder, the fibrous tissue changes would 
appear more uniformly distributed throughout both right and left lobes 
of the liver 

Dr John A Killian studied seventeen cases for changes m the blood 
coincident with disease of the liver and gall-bladder In many of these cases 
the non-protem nitrogen exceeded the upper normal limit of 30 mg per 
TOO cc The urea nitrogen, on the contrary, does not show a corresponding 
increase, in fact, m some instances, it is subnormal These findings would 
indicate a corresponding increase m the rest nitrogen Little is known con- 
cerning the nature of the compounds constituting the rest nitrogen of the 
blood, but we believe an intensive study of the non-protein nitrogen partition 
of the blood will tell us more than we know at the present time concerning 
luer function The normal blood sugar ranges from 090 to o 120 per cent 
In many cases of gall-bladder disease we find a mild hyperglycaemia from 
o 140 to o 200 per cent Associated with this increased blood sugar is an 
increased activity of the blood diastase It is well known that the pancreas 
regulates the activit) of this blood enz}me and an inhibition of pancreatic 
function entails an abnormal diastatic activity Apparently, then, the increased 
blood sugar sometimes encountered in gall-bladder disease may find its cause 
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in an associated distuibance of panel eatic function On the othei hand, m 
two cases we have found slight hypoglyccCinias The leason for these hypo- 
glyc?emias leinains still a baffling question 

Since the livei has been legaided by some authoiities as the site of forma- 
tion of the fibiinogen of the blood, the fibiin content of the blood was studied 
in some cases The noi mal fibi in content of the blood vai les f i om o 2 to o 5 pei 
cent All of oui deteiminations fall within the noimal limits These findings 
aie of inteiest inasmuch as many of these cases manifested a delayed coagula- 
tion time The calcium content of the blood seia of these patients was also 
detei mined The calcium was found to be noimal This fact, however, does 
not contia-indicate the use of dilute solutions of calcium chloiide to deciease 
the coagulation time because for the piocess of clotting lonizable calcium 
is essential 


OPERATIVE AND PATHOLOGIC DATA 

Case I — F P, Chart No 26951, female, age twent^^-seven Operative diag- 
nosis, cholecystitis, cholelithiasis, appendicitis, interstitial hepatitis, fibroma of 
uterus, pelvic peritonitis Operation, cholecystectomy, appendectomy Gall-bladder, 
color IS dirt\, mottled browm, with loss of olivary green, wall is thickened, con- 
tracted No adhesions Single calculus two cm in diameter Lner is enlarged 
confined to right lobe fibrotic areas over dorsal surface of right lobe of 
lner, left lobe comparatively free Pancreas normal to palpation Gastro- 
duodenal segment negative Appendix distended, representing a mild subacute 
process Remainder of abdomen negative Sections of the gall-bladder show 
erosion of the rugae over part of the surface and in other places they are 
thickened The muscle coat is about four times the normal thickness and there 
IS a very marked increase in its interstitial connective tissue This is richly infil- 
trated with round cells, plasma cells and polymorphonuclear leucocytes The outer 
coat IS also thickened by oedema and inciease of fibrous tissue Its blood vessels 
are very much congested Sections of the larger piece of liver (from right lobe) 
show a slight increase of connective tissue in the trabeculce of Glisson’s capsule 
These trabeculae outline the liver lobules more completely than under normal con- 
ditions The connective tissue contains a shglit excess of round cells which appear 
to be more intimately related to the bile ducts than to the portal branches The 
liver columns are well preserved There is a very small amount of brown pigment 
m the liver cells near the central vein and only very little visible fat Sections 
of the smaller piece of liver (from left lobe) present a picture almost identical 
wutli that of the other piece , in fact, it has been impossible to detect any character- 
istic differences Sections of the appendix show considerable inflammatory atrophy 
of the mucous membrane, with irregular thickening of the submucous layer 111 
which there are dense collections of round cells, especially m the distal portion 
The mucous membrane shows recent extravasations of blood The subserous 
coat contains a moderate excess of round cells diffusely distributed, and it is 
somewhat thickened by oedema and increase of fibrous tissue Pathological diag- 
nosis Chronic appendicitis, seveie chronic cholecystitis, earl> biliary cirrhosis f 

t The descriptions of the operative findings are approximations only, and, of course, 
represent the personal equation of the operator The + signs aie used on a scale of 
four, and where denoting size may be relatively interpieted as equal to one centimetie 
All of the observations are by the same operator, and although they vary from case to 
case m general, they represent a fair approximation Where organs are not specified, it 
is assumed that they were normal 
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Case II — B K, Chart No 24682, female, age fifty Operative diagnosis, 
cholecystitis, subacute, cholelithiasis, diseased appendix, hepato-omental adhesions, 
operation, cholecystectomy, appendectomy, separation of adhesions Gall-bladder 
opaque white walls, markedly thickened, no adhesions, about 150 calculi of sulphur 
color Liver ++, edges fibrotic, retracted and indented Considerable thickening 
of Glisson^s capsule Pancreas negative Gastro-duodenal segment negative 
Appendix, partial obliteration Remainder of abdomen negative The epithelium 
of the gall-bladder is preserved over most of the intenoi of the gall-bladder, but 
there are several points of ulceration where the epithelium is lacking and the 
exposed fibrous tissue is richly infiltrated with polymorphonuclear leucocytes and 
with large endothelial cells filled with blood pigment The muscle bundles are 
slightly hypertrophied and there is moderate thickening of the interstitial connec- 
tive tissue The outer fibrous coat is also thickened Round cells and polymorpho- 
nuclear leucocytes are present m excess throughout the entire thickness of the 
wall The dense collections in the ulcerated area are purulent in character Sec- 
tions of the liver specimen show a remarkable increase of fibrous tissue near one 
end of the specimen Here one sees nothing but fibrous connective tissue, blood 
vessels and bile ducts over a triangular area which is approximately 3 mm in 
diameter At its base this triangular area includes a few columns of liver cells 
The adjacent liver tissue shows geneial thickening of the trabeculae of Glisson's 
capsule, and there is especially marked fibrous thickening about the larger bile 
ducts which occur in this region One of these bile ducts is about 08 mm in 
diameter The fibrous tissue around it is from 3 to 5 mm in thickness The 
liver tissue near the other end of the section also shows marked increase in the 
thickness of the trabeculae and this connective tissue is diffusely infiltrated with 
round cells In this portion the liver columns appear to be well preserved and the 
lobules retain their normal shape and relationships The picture bears some 
resemblance to that of Laennec^s cinhosis, but the fibrosis is far advanced at one 
end of the section and just beginning at the other The increase of fibrous tissue 
occurs about the bile ducts and blood vessels, but is distinctly more dense about 
the bile ducts Apparently this specimen comes from near one of the large 
branches ot the hepatic duct It also includes large blood \essels Sections of 
the appendix show food remnants mingled with exfoliated epithelium in the lumen 
The mucous membrane shows large areas of atrophy There is a very slight excess 
of round cells in the subserous coat, but the inflammation appears not to be active 
at the present Pathologic diagnosis Chronic interstitial hepatitis, and irregular 
cirrhosis, apparently originating about the bile ducts, chronic appendicitis, chole- 
lithiasis and chronic cholecystitis with ulceration and severe acute purulent 
exacerbation of the inflammation 

Case HI — M N , Chart No 24433, female, age forty-seven Operative diag- 
nosis, hydrops of gall-bladder, cholelithiasis, diseased appendix, hepatitis, chronic, 
operation, cholecystectomy, appendectomy Gall-bladder, size of Bartlett pear, 
color, entire absence of green color, contains white bile, wall is markedly thick- 
ened, cjstic duct obstructed, calculi, about 75 stones from i to 2 cm in diameter 
Liver 4* + + +, marked Reidel’s lobe, extending down to crest of ileum, dimpling 
on surface of liver, retraction and crenation of edge of liver, marked fibrosis 
Pancreas negative Gastro-duodenal segment negative Appendix distended, 
thickened walls, considerable adhesions Uterus and ovaries atrophied Sections 
from the fundus of the gall-bladder show extensive loss of the corrugations of the 
mucous membrane The muscle bundles he very close to the thin epithelium The 
entire mucous membrane is very atrophic as a result of chronic inflammation 
The muscle bundles are approximately three times the normal thickness and there 
is an excess of round cells in the interstitial connective tissue of the muscle layer 
The outer fibrous coat is thickened to a slight extent The picture indicates a 
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most marked change m the lining mucous membrane with hypertrophy of the 
muscle Sections of the gall-bladder near the neck show the mucous membrane 
much better preserved Here the rug?e are somewhat irregularly thickened by 
increase of stroma The muscle lajer is also about three times the normal thick- 
ness and contains an excess of round cells in its interstitial connective tissue The 
outer fibrous layer of the gall-bladder is moderately thickened in this region 
and it IS diffusely infiltrated with round cells In this portion of the gall-bladder 
the inflammatory reaction is diffuse and has not progressed to destruction of the 
mucous membrane Sections of the piece of liver show a moderate increase in 
connective tissue of the trabeculie of Ghsson’s capsule within the substance of 
the liver In this connective tissue there are excessive numbers of round cells 
and in some places conspicuous small bile ducts, apparently hyperplastic The 
columns of liver cells are well preserved, but among the liver cells there are some 
very large nuclei The endothelial cells lining the blood sinuses are somewhat 
more numerous and more deeply staining than usual, and in these endothelial 
cells one finds an occasional mitotic division figure In the sinuses there appears 
to be also slight excess of round cells and polymoi phonuckar leucocytes The 
round-cell infiltration m the connective-tissue trabeculae is rather diffuse, and it 
IS impossible to recognize that it has a closer relation to the bile ducts than the 
tributaries of the portal vein The histological picture is that of a subacute inter- 
stitial hepatitis and early cirrhosis, apparently of more recent origin than the 
inflammation in the gall-bladder Sections of the appendix show marked atrophy 
of the mucous membrane near the tip and in this region there are compact collec- 
tions of round cells in the subserous coat In the remainder of the appendix 
there are small areas of atrophy but no definite inflammatory infiltration Patho- 
logic diagnosis Chronic appendicitis, severe chronic cholecystitis, cholelithiasis, 
subacute interstitial hepatitis 

Case IV — A McC , Chart No 26893, male, age forty-six Operative diag- 
nosis, cholecystitis, subacute , cholelithiasis , interstitial hepatitis , pancreatitis, 
slight , subacute appendicitis , operation, cholecystectomy, appendectomy Gall- 
bladder, dirty, brown color, no green tinge, walls markedly thickened, few peri- 
cholecystic adhesions , 400 fine sulphur-colored calculi , glands along the common 
duct enlarged , liver + , marked fibrosis over surface of liver, particularly of right 
lobe of liver and adjacent to gall-bladder, with white fibrotic spots one-half cm m 
diameter , color, markedly pale yellow , pancreas, abnormal hardness Gastro- 
duodenal segment normal Appendix distended, with increased thickness of the 
walls Remainder of abdomen negative Sections of the gall-bladder show exten- 
sive loss of the lining epithelium, which remains m the deeper portions of the 
crypts The muscle bundles are irregularly thickened and in some places the 
muscle layer attains a thickness of r mm There has been an enormous 
production of inflammatory fibrous tissue, which extends throughout the thick- 
ness of the wall In this there are abundant round cells, polymorpho- 
nuclear leucocytes and conspicuous eosinophilic leucocytes, all of uhich are 
more abundant near the internal surface The epithelial cells lining the deeper 
gland crypts are somewhat irregular in size, shape and staining qualities, but 
they appear to rest everywhere on a basement membrane Sections of liver show 
a very definite increase of fibrous tissue m the trabeculie of Glisson’s capsule, 
which m many places attain a thickness of one-fifth mm This fibrous tissue is 
rather dense and evidently of considerable standing It contains an excess of 
round cells and \ery conspicuous bile ducts The round cells appear to be closely 
related to the bile ducts Branches of the portal vein and hepatic artery are 
not surrounded by the round cells to the same degree The liver lobules appear 
smaller, as if compressed by the trabeculae of the capsule In many of them the 
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intra-lobular vein is eccentric in position One sees also deposits of brown pigment 
in the liver cells adjacent to the intra-lobular vein The hepatic cells appear 
otherwise normal There is no e/ident excess of fat Sections of the appendix 
show marked inflammatory atroph}^ of the mucous membrane with small deposits 
of blood pigment in it The submucous layer is irregularly thickened, but the 
outer coats of the appendix appear negative Pathologic diagnosis Chronic 
interstitial hepatitis, evidently of biliary ongin , moderately earlv stage of biliary 
cirrhosis , chronic appendicitis , severe chronic ulcerative cholecystitis , cholelithiasis 

Case V — J S , Chart No 31524, female, age forty-seven Operative diagnosis, 
cholecystitis, non-calculous , hepatitis, interstitial, chronic, appendicitis, chronic, 
operation, cholecystectomy, appendectomy Gall-bladder, yellow-white color, walls 
thickened, marked pericholecystitis, no calculi, liver ++, marked Ghssonitis, 
moderate trabeculation of surface, crenation and retraction of edges, on palpation 
feels leathery, left lobe participates in the same changes as the right, the liver 
changes of greater intensity than pathologic changes in gall-bladder Pancreas 
negative Gastro-duodenal segment negative Remainder of abdomen negative 
Sections of the gall-bladder show well-pieserved mucous membrane over most of 
the interior In some places there is irregular thickening of the rugse and in 
these regions the muscle bundles are hvpertrophied so that the muscle layer is 
nearly double the thickness Iheie is no indication of active inflammation at the 
present time The outer coat is negative Sections of the liver show a distinct 
thickening of the fibrous trabeculae of Ghsson^s capsule and this thickening would 
appear to be of long standing, as there is very little evidence of round-cell 
infiltration The lobules of the liver are more distinctly outlined than normal, 
but their cell columns are well formed and the lobules themselves are negative 
Sections of the appendix show moderate inflammatory atroph\ of the mucous 
membrane and a few extravasations of blood into it The outer coats of the 
appendix appear negative Pathologic diagnosis Chronic, inactive appendicitis, 
chronic, inactive cholecystitis of miM type, chronic interstitial hepatitis, only 
slightly active 

Case VI — M S , Chart No 29023, female, age fort3'’“two Operative diag- 
nosis, cholec>stitis, non-calculous, appendicitis, chronic, with evidence of old 
perforation , omental adhesions , operation, cholecystectomy, appendectomy Gall- 
bladder, white, contracted, fibrotic, walls thickened, no calculi, liver ++, con- 
siderable fibrosis of Ghsson^s capsule, more pronounced in right lobe , crenation 
and retraction of liver edge (repeated Widal tests for liver function negative) , 
pancreas negative Gastro-duodenal segment negative Appendix, terminal two- 
thirds obliterated, terminal one-third ballooned out with retained material, evi- 
dently the seat of old perforation , marked periappendiceal adhesions Numerous 
small fibroids Sections of the gall-bladder show slender rugae which are deeply 
stained with bile The muscular and fibrous coats appear to be very slightly 
thickened by increase of connective tissue and there is, perhaps, a slight excess of 
round cells in the interstitial tissue of the muscle coat There has evidently been 
only a slight inflammation of the gall-bladder Sections from the right lobe of 
the Iner show a ver^ considerable increase of fibrous tissue in the trabeculae 01 
Ghsson’s capsule The liver lobules are quite irregular m size and some of them 
are CMdenth compressed by connectne-tissue trabeculae The fibrous tissue appears 
to be most dense immediatel> about the larger bile ducts and it contains, in some 
places a marked excess of round cells In other places it is more In aline 
and contains relatnelj few round cells The Iner columns and the cells appear 
negatne Sections from the left lobe of the liver appear more nearlv normal 
There is ho\\e\er, also a definite increase of fibrous tissue m the trabeculae about 
the bile ducts, although it is less marked than in the specimen from the other 
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lobe Sections of the appendix reveal no sign of lumen nor of lining mucous 
membrane The obliterating fibrous tissue contains very few small collections 
of round cells It is evidently of long standing Pathologic diagnosis Obliterated 
appendix, very mild chronic cholecystitis, moderate chronic interstitial hepatitis, 
more marked in the specimen from the right lobe of the liver 

Case VII — C K , Chart No 25320, female, age thirty Operative diagnosis, 
cholecystitis, subacute, appendicitis, subacute, hepatitis, operation, cholecystec- 
tomy, appendectomy Gall-bladder, mottled, brown-white, walls markedly thick- 
ened, injected veins, marked hyperplasia of gland along cystic and common duct, 
no adhesions, no calculi, liver, right lobe ++, po<;terior half of right lobe shows 
the greatest enlargement , considerable white trabeculation over surface of liver 
with fibrous tissue contraction, numerous white plaques diverging from the area 
of the gall-bladder , consistency more leathery than normal Sections of the gall- 
bladder show moderate thickening of the stroma of the rugie and the gland 
crypts extend deep down into the muscle layer The muscle bundles are approxi- 
mately twice the normal thickness and the connective-tissue between them is thick- 
ened and contains an excess of round cells There is moderate fibrous thickening 
of the outer coat Some of the rug£e show a xanthomatous degeneration of the 
stroma The piece of Iner shows slight thickening of the trabeculse of Ghsson’s 
capsule, in which the bile ducts are slightly more conspicuous than normal and 
there are collections of round cells in this tissue, apparently related to the bile 
ducts more closely than to the portal branches The lobules of liver parenchyma 
appear negative The lumen of the appendix contains food remnants mingled with 
exfoliated epithelium The mucous membrane contains brown blood pigment 
and also recent extravasations of blood It shows spots of inflammatory atrophy 
also The outer coats of the appendix contain a slight excess of round cells 
Pathologic diagnosis Chronic appendicitis, chronic cholecystitis, beginning cir- 
rhosis of the biliary type 

Case VIII — M A, Chart No female, age fifty-nine Operative 

diagnosis, cholecystitis “ strawberry ” type, cholelithiasis, appendicitis, subacute , 
hepatitis, chronic, operation, appendectomy, freeing abdominal adhesions, chole- 
cystectomy Gall-bladder markedly inflamed , dilated blood vessels over surface , 
hyperplasia of gland over cystic and common ducts , wall markedly thickened , 
numerous adhesions to hepatic flexure and omentum , numerous small calculi , 
liver + , numerous adhesions on superior surface , white fibrotic areas one-half cm 
in diameter, crenation and dimpling of liver surface Pancreas abnormally hard 
Gastro-duodenal segment negative except for adhesions Appendix partially oblit- 
erated , subcsecal , numerous adhesions Remainder of abdomen negative Sections 
of the gall-bladder show thickening and partial loss of the corrugations of the 
mucous membrane The muscle layei is moderately thickenea and there is an 
excess of round cells m its interstitial connective-tissue The outer coat appears 
negative Here the most striking change appears to be in the mucous membrane 
and in the hypertrophied muscle bundles Sections of the liver show a fibrous 
nodule, 4 mm in diameter, embedded m the liver substance The centre of this 
nodule is necrotic and disintegrated Around the necrotic material is hyaline 
dense fibrous tissue m wnich there are irregular spaces from which lypoid material 
appears to have been dissolved out There is a rather dense but irregular zone 
of lymphocytic infiltration walling off the fibrous nodule from the liver substance 
The interpretation of this nodule is a problem which has not been sohed It mav 
represent an area of focal necrosis, of ancient origin, or it mav represent a evst 
of some parasitic worm possibly cysticercus It has been impossible to find any 
elements in the cyst which will serve to identify its nature The liver substance 
shows slight increase of connective-tissue in the trabeculae of Ghsson’s capsule 
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and there is a definite increase of round cells in this connective tissue The liver 
cells, themselves, contain numerous fat globules, more especially at a short distance 
from the central vein of the lobule Ihe changes in the liver, aside from the 
large fibrous nodule, are not very marked m this case The obliterating fibrous 
tissue in the distal portion of the appendix contains a considerable number of 
round cells and there are dense collections of them in the thickened subserous 
layer in this region In the proximal portion of the appendix, the lumen is still 
patent, but here there is irregular inflammatory atrophy of the mucous membrane 
and thickening of the submucous layer m which one finds dense collections of round 
cells The subserous coat here also is thickened by increase of fibrous tissue and 
contains an excess of round cells The picture indicates a rather recent exacer- 
bation of a chronic inflammation Pathologic diagnosis Chronic appendicitis with 
evidence of a severe exacerbation, still active , chronic cholecystitis, relatively quies- 
cent , cholelithiasis , dense fibrous nodule in liver, necrotic in its centre, possibly 
a parasitic evst, slight diffuse interstitial hepatitis 

Case IX — A L, Chart No 24776 male, age fifty-one Operative diagnosis, 
cholecystitis, acute, empyema , cholelithiasis , chronic appendicitis , operation, chole- 
cystectomy, intramural enucleation of mucous membrane, appendectomy, paracen- 
tesis of liver Gall-bladder, size of Bartlett pear, strawberry red , marked 
thickening of the wall, with gangrenous areas between liver and gall-bladder, 
marked adhesions of omentum and hepatic flexure to gall-bladder, two calculi, 
t\vo and three cm m diameter Liver 4- oedematous, surface of liver in area 
of gall-bladder shows a yellow-green, mottled area, three by fi\e cm non-fluctuant, 
suggesting abscess, covered with fine granulation tissue , remaining surface of liver 
shoNvs numerous Avhile fibrotic areas, more marked on the right side Pancreas 
swollen, apparently of normal consistency Gastro-duodenal segment negative 
except for some hypervasculanzation Appendix submesenteric, partially obliter- 
ated, wuth adhesions Remainder of abdomen negative Sections of the gall- 
bladder show no lining epithelium and the mucous membrane appears to have 
been entirely destroyed The internal surface is covered with partly necrotic 
fibnno-purulent exudate The entire wall is oedematous and infiltrated with 
hemorrhagic pus The muscle bundles are moderately thickened Ihere aie 
small abscesses in the wall outside the muscle coat Sections of the liver show 
slight thickening of the trabeculae of Glisson’s capsule and these trabeculae are 
everywhere richly infiltrated wnth round cells These round cells appear to be 
somewhat more compactly grouped about the branches of the portal vein The bile 
ducts are not very conspicuous The columns of liver cells are w’’ell preserved, 
but they show a moderate amount of fat deposit near the central vein Sections 
of the appendix show^ large extravasations of blood into the mucous membrane 
and a small amount of blood in the lumen The hemorrhages into the mucous 
membrane are in part very recent, but some of them are of longer standing and 
the blood has already^ begun to disintegrate The mucous membrane shows large 
areas of atrophy and there is a slight excess of round cells in the subserous coat 
The picture is that of a chronic appendicitis with slight activity of the inflamma- 
tor\ process at the present moment Pathologic diagnosis Mild chronic interstitial 
hepatitis, apparently periportal m distribution, phlegmonous cholecystitis, super- 
\cning upon chronic inflammation, chronic appendicitis 

Case X — E W, Chart No 24895, male, age thirty-one Operative diagnosis, 
appendicitis, subacute, cholecy^stitis, acute, operation, cholecystectomv, appenaec- 
tom^ Gall-bladder markedly distended, adherent to the duodenum and transverse 
colon , walls thickened , hy perplasia of lymph-glands , no calculi Ln ei +, con- 
siderable cedema, few’' white lines about gall-bladder, does not give impression of 
am degree of hepatitis Pancreas negative Gastro-duodenal segment negative 
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Appendix swollen, turgid, lumen distended, markedly leddened Remainder of 
abdomen negative Sections of the gall-bladder show slender rugje on the mucous 
membrane There are a few spots of erosion beneath which the stroma is dense 
and infiltrated, with elongated wandering cells, but here the ^\all is only slightly 
thickened The muscular coat appears normal The connective tissue outside of 
it is also negative The inflammatorv infiltration in the gall-bladder is confined 
to the superficial portions of the internal surface, and here it occurs in small areas 
which appear to be ulcerated The density oi the fibrous tissue at the base of these 
ulcers indicates a duration of a few weeks Section of the liver shows a slight 
and somewhat irregular thickening of the superficial capsule at one corner of the 
section Here there is an irregular intermingling of fibrous tissue with columns 
of liver cells and the fibrous tissue is infiltrated with round cells This lesion 
IS quite local In the remainder ot the section the liver columns are well preserved 
and there appears to be no thickening of the trabeculse of connective tissue The 
liver m general is, therefore, negative The significance of the local fibrous 
thickening is quite doubtful The mucous membrane of the appendix shows 
small areas of inflammatory atrophy and there is a slight excess of round cells 
in the subserous coat There is no evidence of active inflammation at the present 
moment Pathologic diagnosis Chronic appendicitis, subacute cholecystitis with 
small ulcerations of the mucous membrane, localized scar in the liver 

Case XI — J F, Chart No 26807, male, age thlrt^-four Operative diagnosis, 
chronic appendicitis with omental adhesions, omental sigmoidal adhesions, pan- 
creatic fibrosis , operation, appendectomj’^, division of adhes.ons Gall-bladder 
apparent!}' normal , liver apparently normal Pancreas presented a corrugated 
sensation upon palpation with hardness suggesting a moderate degree of fibrous 
pancreatitis Gastro-duodenal segment is negative, except for slightly increased 
hyperAascularization at the pylorus Appendix is adherent to the right lateral 
wall, shows evidence of old periappendicitis Remainder of abdomen, attachment 
of the sigmoid midpoint to anterior abdominal w'all Sections of the liver do 
not re\eal any definite increase of fibrous tissue The trabeculae of Ghsson’s 
capsule appear normal, except for a slight excess of round cells about the bile 
ducts The columns of liver cells contain a large amount of brown pigment in 
fine granules, more abundant in the vicinity of the central vein There is also 
a moderate excess of fat m the liver cells existing for the most part as fine 
globules This liver is more near!}' normal than the others which have been 
examined from appendix-gall-bladder cases The obliterating fibrous tissue at die 
tip of the appendix contains a large amount of fat and relatively few inflamma- 
tory cells It IS evidently of long standing Near the patent portion of the lumen, 
however, there are dense collections of round cells There is moderate inflamma- 
tory atrophy of the mucous membrane in the proximal portion with corresponding 
fibrous thickening of the submucous layer There is a moderate excess of round 
cells m the muscle layer and in the subserous coat Pathologic diagnosis, chronic 
appendicitis, with partial obliteration at the tip, liver negative 

Case XII — A P, Chart No 28876, male, age seventeen Operative diagnosis, 
appendicitis, chronic, tuberculous peritonitis, adenitis, mesenteric, tuberculous, 
operation, appendectomy, resection of tuberculous gland, lavage of peritoneal 
cavity w'lth hydrogen peroxide Gall-bladder, lost its olivarv-green color, walls 
are thickened, otherwise negative Liver in area of gall-bladder, number of 
small discrete white plaques, size of pinhead, suggesting recent inflammatory 
reaction or tuberculous implantations Gastro-duodenal segment negative Appen- 
dix rather elongated, with slight external evidence of infection Ileocrecal region 
number of lymph-nodules in region of mesentery No gross pathology m ciecum 
Itself Sections of the first lymph-node show a fibrous capsule less than one mm 
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thick surrounding the partly calcified caseous material Remnants of lymphoid 
tissue are seen in the capsule and in some places there are groups of epithelioid 
cells with an occasional Langhans' giant cell Increase of the fibrous tissue has 
almost obliterated the CMdence of tuberculosis and the picture is that of a nearly 
healed tuberculous process Sections of the second lymph-node show an increase 
of fibrous stroma and endothelial elements, but tubercles are not recognized Sec- 
tions of the liver show slight irregular thickening of the external capsule and a 
moderate increase in fibrous tissue in the internal trabeculae In the latter there is 
a moderate excess of round cells and small bile ducts are fairly conspicuous 
Tubercles are not recognized The lumen of the appendix contains food remnants 
There is considerable inflammatory atrophy of the mucous membrane and scattered 
deposits of brown blood pigment in it The outer coats of the appendix appear 
negative Tubercles are not recognized in the appendix Pathologic diagnosis 
Chronic appendicitis, calcified mesenteric lymph-node showing partially healed 
tuberculous process, slight interstitial hepatitis of uncertain causation 

Case XIII — G, Chart No 25690, male, age twenty-six Operative diag- 
nosis, appendicitis, acute, operation, appendectomy Gall-bladder, \vhite, opaque 
color , walls slightly thickened Liver presents a diffuse white mottled appearance 
Pancreas is negative Gastro-duodenal segment negative Appendix is nine cm 
long, two cm m diameter, filled with fecal material, suggesting a hyperplastic 
tuberculous appendix Remainder of abdomen negative Sections of the liver 
show a distinct but moderate thickening of the fibrous trabeculae of Glisson^s 
capsule In the fibrous tissue are moderately numerous wandering cells which 
are elongated m the spaces between the fibres These wandering cells are slightly 
more abundant about the bile ducts than elsewhere The liver lobules are somewhat 
irregular in size and shape and in some places the columns appear to be pressed 
together The picture is that of a somewhat irregular cirrhosis of an eaWy 
stage, evidently of the biliary type Sections of the appendix show recent extra- 
vasations of blood into the mucous membrane The entire thickness of the wall 
IS oedematous and infiltrated with round cells and polymorphonuclear leucocytes 
The subserous coat is greatly thickened and show fibroblastic proliferation, as well 
as large numbers of wandering cells The picture is that of a severe purulent 
appendicitis of several days’ duration Pathologic diagnosis Severe subacute puru- 
lent appendicitis, early biliary cirrhosis of hvei 

Case XIV — J G, Chart No 28512, female, age twenty-two Operative 
diagnosis, subacute appendicitis, chronic cholecystitis, non-calculous , operation, 
appendectomy, cholecystectomy Gall-bladder small, contracted, absence of green 
color , considerable thickening of walls , papillomatous appearance of mucous 
membrane Liver -f h , confined to right side , numerous plaques over the superior 
surface of the liver Pancreas negative Gastro-duodenal segment negative 
Appendix seven cm m length, bulbous extremity, numerous adhesions Remainder 
of abdomen, moderate visceroptosis Sections of the gall-bladder show slight 
thickening of the stroma of the rugse The muscle coat is also slightly thickened 
and there is a marked excess of round cells and polymorphonuclear leucocytes in 
its interstitial connective tissue This inflammatory infiltration extends only a 
short distance into the outer connectn e-tissue coat The inflammation of the gall- 
bladder IS moderate in degree and duration Sections of the liver show a moderate 
thickening of the trabeculae of Glisson’s capsule and the fibrous tissue appeals 
to be more dense about the larger bile ducts than elsewhere In some places this 
fibrous tissue is hyaline with only a few round cells in it In other regions there 
IS less fibrosis and a ^e^y marked excess of round cells The liver columns stain 
somewhat irregularly and in the central portion of the lobule they contain Drown 
pigment There does not appear to be any excess of fat, how^ever, the lumen of 

74 



LIVER AND CHRONIC ABDOMINAL INFECTION 


the appendix contains a small amount of exfoliated epithelium The mucous 
membrane appears well preserved There is, however, irregular thickening of the 
submucous layer and occasional dense collections of round cells in it The sub- 
serous coat IS also rather richly infiltrated with round cells and there are collections 
of plasma cells in some places Round-cell infiltration is also present in the muscle 
layer Pathologic diagnosis, chronic appendicitis, with evidence of a fairly recent 
severe attack , subacute cholecystitis , interstitial hepatitis of very moderate grade, 
showing evidences of exacerbation from time to time 

Case XV— H F, Chart No 25128, female, age twenty-four Operative 
diagnosis, chronic appendicitis, cajcum mobile, mild hepatitis chronic cholecystitis , 
operation, appendectomy, caecophcation Call-bladdei, walls slightly thickened, 
otherwise negative, except for more than normal vascularization Liver, thin edge, 
with enlargement of the right lobe, uniformly distributed over the upper portion 
numerous white patches strongly suggestive of chronic hepatitis Pancreas nega- 
tive Gastro-duodenal segment negative Appendix infantile m type, contains 
fecohths, considerable congestion Remainder of abdomen, moderate degree of 
visceroptosis Sections of the Iner show considerable thickening of the trabeculie 
of Ghsson’s capsule and in this thickened fibrous tissue the bile ducts are rather 
conspicuous The fibrous tissue is dense and hyaline and contains only a moderate 
excess of round cells The columns of liver cells appear to be well preserved 
There is only a moderate amount of brown pigment m these cells The picture 
resembles 'that of an early stage of biliary cirrhosis, but the hyaline character of 
the trabeculae shows that the process has already existed for many months The 
lumen of the appendix contains food remnants The mucous membrane shows 
large spots of inflammatory atrophy and in some places there is a large amount of 
brown haematogenous pigment between the gland crypts, most of it contained within 
phagocytic cells There is a slight excess of round cells m the subserous coat 
Pathologic diagnosis Moderate biliary cirrhosis, chronic appendicitis 

Case XVI — K H, Chart No 27361, male, age forty-three Operative diag- 
nosis, ulcer, pyloric, superior , chronic appendicitis , operation, posterior gastro- 
enterostomy, appendectomy Gall-bladder surgically negative Liver negative 
Gastro-duodenal segment, just proximal to the pyloius on the superior curvature 
of the stomach, subacute ulcer of the stomach with hypervasculanzation, stippling 
and infiltration Appendix, moderate degree of inflammatory change Sections of 
the liver show a very slight increase m the connective tissue of the trabeculae 
of Ghsson’s capsule, possibly not more than would be normal for the age forty- 
three There is, however, a moderate excess of round cells in these trabeculae, 
very abundant in some places Ihese round cells appear to be closely related to 
the bile ducts, especially the smaller bile ducts The larger bile ducts show fibrous 
thickening of their walls vith a slight excess of round cells The columns of liver 
cells are well preserved and contain a large amount of brown pigment in the 
central zone of the lobule Sections of the appendix show the lumen to be 
obliterated at the tip The obliterating fibrous tissue contains a moderate 
number of round cells and would appear to be of fairly lecent origin In the 
proximal portion of the appendix the mucous membrane is fairly well pieseived 
The outer coats of the appendix contain an excess of round cells m the distal 
portion Pathologic diagnosis, subacute interstitial hepatitis of mild grade, appar- 
ently a very early stage of biliaiy cirrhosis, chronic appendicitis with faiily recent 
obliteration at the tip 

Case XVII — I C, Chart No 25647, male, age fifty-three Opeiative 
diagnosis, ulcer, pyloric, pyloric obstruction diseased appendix, operation, gastro- 
enterostom}', posterior , appendectomv Gall-bladder negative Liver, mild degree 
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of yellow-white mottling Gastro-duodenal segment, a prepyloric infiltrating 
annular tumor extending backward toward the head of the pancreas, with con- 
siderable secondary enlargement of the duodenal section of pancreas Gar^tnc wall 
markedly hypertrophied, pylorus about 75 per cent obstructed, no evidence of 
glandular involvement Appendix about seven inches in length infantile in type, 
partially obliterated Remainder of abdomen negative Sections of the liver 
specimen show a very marked fibrous thickening of the external capsule, especially 
in the vicinity of the small depression in it The fibrous tissue here is extensively 
infiltrated with round cells and there-^are numerous irregular bile ducts running 
through the fibrous tissue The adjacent liver lobules are considerably distorted 
and the fibrous trabeculae ot the capsule, extending into the Iner substance, are 
considerably thickened and infiltrated with round cells The bile ducts appear 
to be hyperplastic and are very conspicuous in the trabeculae The central veins 
of the lobules are surrounded b> liver cells rich in brown pigment There is also 
a considerable hyperplasia of the endothelial lining and of the fibrillar connective 
tissue of the central veins Sections of the appendix show food remnants in the 
lumen and the mucous membrane contains deposits of brown blood pigment and 
also small recent hemorrhages It is in part atrophic The submucous layer 
contains a few compact collections of round cells Ihere is also an excess of 
round cells m the muscle coat and in the subserous layer Pathologic diagnoMS, 
chronic appendicitis, chronic interstitial hepatitis, apparentl) closely related to 
the bile ducts 

Case XVIII — A A, Chart No 28874, male, age sixty-fi\e Operative diag- 
nosis, carcinoma, gastric, secondary to old ulcer of lesser curvature, midportion, 
ascites , operation, exploratory laparotomy Gall-bladder negative Liver + , 

enlarged No e\idence of metastasis on surface Numerous metastases on central 
fissure Gastro-duodenal segment, anterior surface of stomach, chronic, calloubed 
ulcer 3 cm from the lesser curvature, occupying midposition in the stomach, 
extending in all directions an infiltrating carcinoma Glandular involvement along 
greater and lesser curvature with extension do\vnward through gastro-cohe 
omentum Appendix undisturbed Remainder of abdomen, general carcinoma- 
tosis Sections of the liver show irregular thickening of the external capsule and 
a moderate thickening of the fibrous trabeculae in the interior of the liver Neo- 
plasm is not found in the liver section Sections of the first specimen show 
adipose tissue containing a Ivmph-node In the adipose tissue, as well as in the 
lymph-node itself, are irregular small nests and small alveoli of epithelial cells 
These cells have a rather pale cytoplasm Their nuclei are irregular in size and 
shape, but m general are large m proportion to the size of the cells Mitotic 
division figures are present in small numbers The site of the primary tumor cannot 
be recognized, but the appearance suggests the gastro-intestinal tract as its site 
Pathologic diagnosis, secondary adeno-carcinoma of stomach, inoperable , mild 
chronic interstitial hepatitis 
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A METHOD OF RECONSTRUCTING AN ANOMALOUS HEPATIC 
DUCT INJURED AT OPERATION 

By Waltman Walters, M D 

OF RoCIIESTEn, MIN^ 
sECTio\ O'; sonGEni, maio clinic 

Because of the danger of injuring anomalous hepatic ducts during 
removal of the gall-bladder, the method is descnbed which was used recently 
by C H Mayo of anastomosing the stump of the cystic duct to the cut 
end of an anomalous branch of the hepatic duct, which was injured when the 
gall-bladdei was removed If, m performing cholecystectomy, the method is 
used in which the cystic duct is first exposed and its union with the common 



Fig 2 — a Sutures placed but not tightened b Hepatic duct telescoped into^cystic 

duct and sutures tied 

duct visualized, there is little danger of injuring a normal common or hepatic 
duct, unless there are small anomalous branches (Fig i), m which case the 
anomalous duct may be severed with the cystic duct because of its proximity 
Immediate recogmtion in this case made it possible to make the anastomosis 
Sutures were introduced opposite each other into the stumps of the cystic and 
anomalous hepatic duct, as shown m Fig 2a, so that when the sutures were 
tied, the hepatic duct was telescoped into the remnant of the cystic duct 
(Fig 2b) A small portion of omentum was drawn up and placed m the liver 
notch, and two Penrose drams inserted in apposition, reaching down to the 
anastomosis A small amount of bile diained from the wound for a few days , 
it then diminished gradually and the stools took on their normal brown color 
The patient convalesced uneventfully 
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RUPTURE OP THE SPLEEN 

REPOHT OF TWENTY CASES OBSERVED IN CHINA 

By J C McCracken, M D 

or Shanghai, China 

SUKOEON TO ST LUKE 8 HOSPITAL 

That rupture of the spleen is a frequent occurrence m the Orient is a 
common belief We have considerable confirmatory information on the 
subject so far as India is concerned, but as yet little has been written on 
ruptured spleens m China I reported two cases in the China Medical 
Journal in the January issue of 1917 I would like now to report twenty 
additional cases, all were treated in St Luke’s Hospital, Shanghai, on my own 
surgical service and the serMce of Dr A W Tucker, who has kindly allowed 
me to report his cases 

While a number of writeis have reported cases of spontaneous rupture 
of the spleen, it is interesting to note that all of our cases follow injuries 
Not in my own experience nor in the experience of a number of my colleagues 
has spontaneous rupture been diagnosed Such an accident must be rare, 
even in the most malarial districts of China Many of the Chinese, for 
one reason or another, have very large spleens, and yet five of the most 
active suigeons in five dififerent sections of China outside of Shanghai report, 
in answer to a questionnaire, that they have not seen a single case of rupture 
of the spleen, either accidental or spontaneous All of these surgeons were 
working away from seaports Price, of the Chinese Hospital, Shanghai, 
reported three ruptures during the past three years It has occurred to the 
writer that possibly something about the work of the laborers in the seaports 
had to do with the increasing frequency in Shanghai Does rupture ot the 
spleen, even in countries where large spleens are common, only occur fre- 
quently where modern industry pi avails^ Answers to my questionnaire and 
my own experience would tend to confirm that belief 

In studying the etiology of our cases we find that 30 per cent were 
caused by tram or motor car accidents — instruments of slaughter not tound 
in the interior of China 

To our surprise 50 per cent were the result of assault and batteiy Why 
such encounters should prove so much more disastrous in Shanghai than 
up-country I can not explain, unless it be due to the fact that Shanghai is a 
cosmopolitan centre where personal combats are more frequentl} provoked 
and more fiercely contested 

Age — All of our cases were young, the oldest was thirty-nine and the 
v'^oungest was ten, the aveiage being twenty-four }ears This is about the 
average age of patients admitted to St Luke’s Hospital and is the age most 
exposed to hazardous occupations 
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Symptoms I have been surprised to find such a large number of our 
cases 50 per cent became unconscious at the time of the accident and 
remained so fiom a few minutes to several hours, this symptom is so fre- 
quently found that I consider it to be helpful m the making of a diagnosis 
“ Pam radiating to the left shouldei ” is mentioned by a number of writers 
on this subject, but has not been recorded in any of our cases, although 
definitely sought for in the last few Pam and tenderness over the left side 
were found to be, m our cases, the two most constant symptoms 

Diagnosis from other abdominal injuries is fiequently very difficult In 
one of our cases the marks of injuiy and the most prominent symptoms were 
all over the right side and this case was diagnosed as rupture of the liver 
A right rectus incision was made The liver was found to be uninjuied but 
the spleen crushed Fortunately the pedicle was long enough for the injured 
oigan to be removed through the original incision 

Pathology In all cases operated on the spleen was found to be enlarged, 
m some instances to three or four times the normal size In two the malaria 
plasmodium was discovered History of previous attacks of malaria was 
gi\en m a laige percentage of cases 

Tjcatment, 0 pet at we With our early cases the practice was to operate 

upon all, immediatel}^ it was decided that we were dealing with rupture 
of the spleen, provided, of course, that the consent of the patient 01 parents 
could be secured Two or three of those who refused operation recovered, 
and we were forced to believe that it was possible for certain cases of rupture 
of the spleen to recover without operation In later years certain cases 
presenting much shock have been allowed to rest before opeiating upon them 
Others with symptoms not so pronounced but still those of rupture of the 
spleen have been treated without any operation Our practice now is instead 
of operating on all cases just as soon as a diagnosis is made, each case is 
treated individually and the amount of shock and the condition of the blood 
and of the patient determines our line of ti eatment, whether to operate imme- 
diately, postpone operation until reaction from shock, or not to operate at all 
N on-operatwe Whenevei it is decided that a case is too much under 

shock for immediate operation, he is put to bed with blankets and hot water 
bottles, given a hypodermic of one-quarter morphine and warm saline solution 
by the Murphy drip method is begun and just as soon as the condition of the 
patient will permit, he is put up m the Fowder position Morphine helps to 
keep the patient quiet and lessens peiistalsis, the Murphy diip supplies the 
body with additional liquid while the Fowlei position causes the free blood to 
gravitate to the pelvis, where it will give the least trouble That position 
is also desirable because of the possibility of other organs having been injured 
Results Oht anted One patient refused opeiation and was removed from 
the hospital before any treatment was given Of the nineteen lemaining for 
treatment, 58 per cent recovered and 42 per cent died Of the fatal cases 
only five had been operated upon Two of these died on the opeiating table, 
one within twenty-four hours , one on the fifth day after operation, probably 
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from embolus, and one at the end of two weeKs from general peritonitis 
It IS interesting to note that most of these fatal cases were those having 
been injured by tram car or automobile accidents, or by a fall from the 
second or third floor 

Of the ten cases resulting from assault and battery, 8o per cent recovered, 
those resulting from tram car oi automobile injuries, 50 per cent recovered, 
those due to fall, 100 per cent died, and one hit by an oar also died 

In reviewing our cases, I feel that with our first cases we operated 
when the condition of the patient was such as to make it almost a certainty 
that he would die I believe now that a more careful consideration of the 
condition of shock would have caused us to be more cautious about immediate 
operation One of our cases. Case XVI, came into the hospital and was 
given treatment and allowed to go away to be brought the next day m a 
dying condition In one other case operation was probably postponed too 
long for the good of the patient While a patient is under observation he 
should be nursed by a special nurse, his pulse recorded at least once an hour, 
the haemoglobin estimated and blood-pressure taken frequently, and abdomen 
frequently palpated and percussed to elicit any changes there With a 
decreasing haemoglobin and blood-pressure and ‘ increasing thirst, with 
or without appearance of dulness 111 the flanks, operation should be 
strongly advised 

Case I — S K S, age twenty-three Hospital No 2424 Admitted to St 
Luke^s Hospital, November 3, 1917 

Social and Past Historv — Unobtainable 

Picsent Illness — The patient was run over by a motor car and was immediately 
brought to St Luke's Hospital He gave symptoms of internal hemorrhage with 
considerable shock Immediate operation was advised 

Under general anaesthetic the abdomen was opened by a left rectus abdominal 
incision Upon opening the peritoneum a large amount of free blood gushed out 
The spleen was found to be ruptured transversely The pedicle was clamped and 
normal saline solution immediately given intravenously Spleen was removed and 
the patient died on the table 

Case II — T A H , age unknown Hospital No 2468 Admitted to St Luke's 
Hospital, November 10, 1917 

Past History — Two weeks before admission to the hospital the patient fell 
do^vn stairs, but was able to resume his work the following day 

Present Illness — One hour before admission to St Luke’s Hospital he was 
run over by a motor car which crushed the costal margin 

Examination on Admission — The patient was in great shock There was 
numbness and coldness over the body, slight pain over the splenic region A diag- 
nosis of ruptured spleen was made, and operation advised, which was refused by 
the mother and wife Five hundred cc of normal saline solution were given intra- 
venously and 2000 by the rectum and the patient treated for shock 

The patient died at 5 a m next morning 

Case III — L Y S, age ten years Hospital No 3727 Admitted to St Luke’s 
Hospital, Jul> 6, 1918 

Family, Social and Past History — Unknovm 

P) esent Illness — On the day of admission the patient fell down from a verandah 
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on the second floor He was imconscious for three or four minutes Immediately 
after return to consciousness he complained of abdominal pain 

Examination on Admission — Patient is pale, he has a gash on the right fore- 
head, but no sign of depression Patient was conscious and answered rationally 
Pupils react to light and accommodation Restlessness and thirst were his chief 
complaints The abdomen was rigid and tense Pam was most intensive on left 
side and around the umbilicus Percussion gave tympany on 'the surface and 
dulness in the flanks of the abdomen, especially on the left side A diagnosis was 
made of internal hemorrhage with verj probably, rupture of the spleen His pulse 
ran as high as i6o pei minute and v'as very small Operation was advised but 
refused by the famih 

The child was taken home against advice 

C\SE IV — I K P, age thirty Boatman Hospital No 4901 Admitted to 
St Luke’s Hospital, January 14, 1919 

Picscnt Illness — On the daj of admission w’hile standing in his sampan his boat 
was struck b} another sampan wdneh caused him to fall, striking his left side on the 
side of the boat He was unconscious for a short time and was immediately 
earned to St Luke’s Hospital 

Physical Examination — Se^ele shock and only semi-conscious, pupils fully 
dilated and not reactne to light His lips and conjunctivje w^ere anjemic Pulse was 
rapid and weak Palpation of abdomen found tenderness and rigidity on left side 
The patient was put to bed with hot water bottles to react from the shocked 
condition He reacted somewdiat, but became more restless and the pulse more 
rapid and weaker and operation w'as advised and accepted 

Under ether and through a left rectus incision the abdomen was opened and 
the peritoneal cant} found to be full of free blood The spleen w'as not %ery 
large and was ruptured m a number of places The left kidney was loosened 
but not injured Exploration of the abdomen revealed no other organ injured The 
spleen was removed and the abdomen closed wnthout drainage and the patient left 
the operating table m fair condition 

The next dai the urine was tinged with blood, the general condition of the 
patient was fair, hsemoglobin 50 per cent The patient improved for five days and 
was apparent!} in quite satisfactory condition at 10 p M on the fifth day Early 
next morning he was found by the nurse m a d}ing condition and died before 
an interne could reach him 

No post-mortem w’as obtainable and the cause of death w’as thought due 
probably to embolism 

Case V — Z W Z, age fourteen Hospital No 6187 Admitted to St Luke’s 
Hospital, August 13, 1919 

Family, Social and Past Histoiv — Not obtainable 

Piesent Illness — On the oay of admission the patient jumped from a tram car 
and fell m front of an automobile, which was supposed to have run over him He 
w'as immediately brought to St Lukc’s Hospital m very poor condition 

Examination on Admission — The patient w'as found to be very ansemic, extremi- 
ties cold and coiered wuth perspiration, the pulse w'as weak and rapid, respiration 
rapid and laborious, and percussion revealed dulness all oier the abdomen 

The patient w as put to bed in blankets and w ith hot w ater bottles and an ice bag 
applied to the abdomen While waiting for operation the patient spat up a few 
drops of blood The condition improi ed but little and at 7 30 p , under an ether 
ansesthetic the abdomen was opened by median incision and the peritoneal cavity 
found to be full of free blood The spleen w'as crushed into six pieces, the pedicle 
w'as clamped and lessels ligated The spleen was removed Exploration of the 
abdomen revealed no other injured or bleeding parts The blood was removed from 
the peritoneal ca\ ity and the abdomen filled wuth w’arm saline solution and closed 
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Artificial respiration was performed but without good results At each time 
that air was expressed from respiratory cavity, blood was forced from the nostrils 
Cause of death was thought to be due to hemorrhage and shock 
Case VI — L F P, age thirty-nine Hospital No 7989 Admitted to St 
Luke’s Hospital, May 23, 1920 

Social Histoiy — Drinks and smokes moderately, denies specific disease 
Past Histoiy — Has had no malaria or typhoid 

Piesent Illness — At 230 pm the day of admission patient was assaulted and 
struck over the splenic area, which caused abdominal pain on the right side He 
was taken to his home and put to bed, but his color changed, and his pam grew 
worse so that he was brought to the hospital 

Physical Examination on Admission — Patient looks weak, anaemic and 
exhausted, respiration hurried and slow The pulse is weak and rapid, 112 per 
minute Palpation shows rigidity and percussion, slight dulness over the splenic 
region The haemoglobin was 70 per cent 

The patient w^as put to bed and prepared for operation and eight and one-half 
hours after accident he was given a general anaesthetic and the abdomen opened 
bv a left rectus incision through the upper abdomen Upon opening the peritoneal 
cavity considerable blood gushed out Exploration found the spleen to be ruptured, 
the pedicle was clamped and ligated with silk The spleen w^as removed and the 
abdomen flushed out with warm saline solution and closed without drainage The 
patient left the operating room in a bad condition Two pints of waim saline 
solution were given intravenouslv The next morning the patient complained of 
great thirst, pulse w^as good, 108 per minute, no sign of distention, and only slight 
pain in the wound The next day after the operation the haemoglobin was 55 per 
cent , the white blood-cells 18,500, red blood-cells 4,800,000, lymphocytes 19 per 
cent , neutrophiles 73 On the following day the haemoglobin was 52 per cent , 
twelve days after the operation haemoglobin was 58 per cent , white blood-cells 
22,000 and the red blood-cells 4,400,000 No parasites were found m the blood The 
stitches were all removed on the eighth day and the wound was clean and dry 

The patient made uneventful recover}, leaving the hospital on the twenty-fifth 
day in good health 

Case VII — L K N , age twelve Hospital No 8230 Admitted to St Luke^s 
Hospital, July 2, 1920 

Family y Social and Past History — Unimportant 

Present Illness — Just before admission to the hospital, while running across 
the street, the patient was struck by a motor car and knocked down The wheel 
of the car struck his head, but did not go over the body 

Physical Examination on Admission — There were abrasions around the head 
but no serious head injury Pulse a little quick but strong No rigidity or tender- 
ness over the abdomen 

The patient was put to bed for observation At 7 p m , a few hours after 
admission, the patient w^as found to be very anaemic and perspiring profusely 
Pulse w^as rapid and small and there was dulness over the right side but none over 
the left He complained of pain in the abdomen By 10 30 p m his haemoglobin 
w^as 75 per cent and the S} stohc blood-pressure 70 per cent A diagnosis of internal 
hemorrhage wnth probable rupture of the liver was made and operation advised 

Under ether anaesthetic the abdomen was opened by a right rectus incision and 
much dark blood was found m the peritoneal cavity The right side was first 
explored but no bleeding point found The liver w^as uninjured Upon examination 
the left side of spleen w^as found to be badly lacerated, one part being entirely 
separated The pedicle w^s clamped, ligated, and the spleen removed After flushing 
out the abdominal cavity wnth saline solution, the wound was closed by 
interrupted sutures 
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The patient made an uneventful recovery, except on the fourteenth day when 
he began to have an attack of malaria 

Pathological report on the spleen showed chronic fibrosis, congestion and 
hyperplasia of malpighian bodies 

Case VIII — W L P, age thirty-five Hospital No 8461 Adrmtted to St 
Luke’s Hospital, August i, 1920 

Faimly, Social and Pait Histoiv — Negative 

Piesent Illness — Some days before admission a man with his fists struck the 
patient over the abdomen, causing some pain in that region The patient recovered 
in a day or so On the day of admission he again felt pain m the abdomen, 
especially on coughing 

Physical Examination on Admission — The patient was anaemic and exhausted 
Pulse was feeble and rapid There was dulness in the flanks on both sides Imme- 
diate operation was advised and consented to 

Under ether anaesthetic the abdomen was opened by a left rectus incision On 
opening the abdomen considerable free blood was found The left side was explored 
and the spleen found to be ruptured A splenectomy was performed and the patient 
made an uneventful recovery, leaving the hospital on the nineteenth day 

Case IX — S V K, age thirty-seven Bean curd seller Hospital No 8987 
Admitted to St Luke’s Hospital, October 8, 1920 
Family, Social and Past History — Unimportant 

Present Illness — On the night before admission the patient was tossed up by 
a number of his enemies and thrown flat on the ground, landing on his back Ihis 
performance was repeated until the patient was unconscious He was immediately 
taken home, after which he regained consciousness He felt pain all over the 
abdomen He said that during the bumps he at first felt very dizzy and saw 
many flashes of light He had intense pain during the night with fever and 
profuse sweating 

Physical Examination on Admission — Lips and conjunctiva pale, pulse rapid, 
1 16 per minute, tenderness over entire abdomen, but more marked over left side 
Haemoglobin 38 per cent , red blood-cells 2,860,000 

Patient was put to bed and given morphia and Murphy drip He gradually 
regained his color and strength and left the hospital on the thirteenth day, 
apparently well 

Case X — Unknown, age unknown Hospital No 9942 Admitted to St Luke’s 
Hospital, March 30, 1921 

Family, Social and Past History — Not obtainable 

Piesent Illness — About one hour before admission patient fell from a three- 
story window and was brought to the hospital m an unconscious condition 

Physical Examination — Face very pale and distressed , pulse wiry, weak and 
rapid There was general tenderness over the entire abdomen, especially the 
splenic area 

At 8 30 p M an e' ploratory laparotomy was performed On opening the peri- 
toneum the abdomen was found full of blood and the spleen ruptured Splenectomy 
was done and 600 cc saline solution was given intravenously The patient left the 
table m very poor condition He was put to bed and Murphy drip ordered He 
did not rally and expired at i 30 a m 

Case XI — L K K , age fifteen Hospital No 10251 Admitted to St Luke’s 
Hospital, May 17, 1921 

Family History — Unimportant 
Social and Past History — Negative 

Present Illness — At 8 a m on the day of admission, while quarrelling with a 
riksha coolie, patient received a blow on his abdomen m the left hypochondriac 
region The patient fed down and immediately became unconscious 
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Physical Examinahon on Admission — Patient is pale and anaemic, pupils are 
equal and reactive On palpation the abdomen is rigid and tender, especially on the 
left side Percussion gives a dull note in the flanks On auscultation no gurgling 
sounds are heard over the left hypochondnum The pulse is rapid and feeble 
Operation was advised and permission secured Operation begun at 9 30 a m A 
six-inch incmon was made through the right rectus muscle Large amount of free 
blood found in the abdominal cavity The spleen had a small rupture on the inner 
surface, bleeding had already ceased No rupture of liver, intestines or kidneys 
was found Since bleeding had already ceased the abdominal wall was closed by 

interrupted sutures without removal ot the spleen Two days later the patient 

complained of difficulty in urination and dulness was found over the supra- 

pubic region 

On the third day after operation patient vomited once, had a fecal odor 
Abdomen is distended and tender, more marked over the right upper Iiypochon- 
drium Peritonitis was suspected and operation advised 

Under general an'esthetic the abdomen was opened by a straight incision in 
right lower quadrant Considerable pinkish-colored discharge was found which 
had no odor of fseces or urine Two rubbei tubes were inserted for drainage 
The patient left the table in bad condition and died four days later from 

general peritonitis 

Case XII — C K S, age twenty-tour Hospital No 11271 Admitted to 
St Luke’s Hospital, October 2 1921 

Post Histoiy — Had malaria at sixteen years of age No other history 
of importance 

Pjcscnt Illness — On the day of admission, at about 10 a m , while the patient 
was pushing a wagon^ a tram car knocked him do urn, the handle of the car striking 
the patient in the abdomen The patient immediately became unconscious, but 
returned to consciousness after a very short time 

Physical ExammaUon on Admission — Pulse weak and rapid, abdomen tender all 
over Slight muscular rigidity Abdomen was not distended and there was no 
dulness in the flanks The patient was put to bed with hot water bottles and two 
grains of camphor ordered, given fourth hourly 

The next day the patient’s color was not returning, pulse very weak, abdomen 
distended and dulness found in the flanks, very tender to touch, especially over the 
right iliac region Breathing not much quickened but costal in tvpe There was 
no vomiting and no blood present in the stools, peristalsis still present The rupture 
of the bowel was suspected Hscmoglobm 55 per cent, white blood-cells 16,000 
Patient was immediately prepared for exploratory’’ operation Under a general 
ansesthetic an incision was made through the right rectus Upon opening the 
peritoneum the abdominal cavity was found to be full of dark bloody fluid 
The hepatic region was first explored and the liver found to be normal The 
intestines were delivered and a search made for rupture No injury found On 
palpating the spleen it was found to be enlarged and a rupture running across the 
surface palpated The pedicle was grasped m the hand of the operator while his 
assistant made another incision on the left side The spleen was removed and the 
abdomen closed as usual The patient left the operating table in bad condition 
He was put to bed and the Murphy drip begun 

The following day the pulse was much improved and the general condition of 
the patient satisfactory On the following day the haemoglobin was 60 per cent , 
\\hite blood-cells 15,000 On the morning of the seventh day, after a very severe 
coughing spell, the dressing was found 10 be soaked with sanguineous fluid On 
examination the silk-wrought stitch was found to be broken and the wound gaping 
The patient made an une\entful recovery, the stitches all being removed two 
weeks after the operation On the following day the patient had a severe chill 
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followed by a high temperature Blood examination showed hsenioglobin 65 per 
cent and the presence of tertian malaria parasites Laboratory report of ruptured 
spleen showed fibrosis and hemorrhage in the splenic tissue The patient left the 
hospital on the fortieth day 

Case XIII — X A P, age twenty-nine Hospital No 11471 Admitted to 
St Luke's Hospital, November 2, 1921 

Family, Social and Past Histoiy — Negative 

Piescnf Illness — At 7 A M in the morning on the day of admission, while quar- 
relling wnth others, the patient received a blow over the lower portion of the left 
side of the chest Immediately he fell to the ground and was unconscious for about 
half an hour When he returned to consciousness he felt keen pain in the 
abdomen which continued until after admission, and morphia was given Upon 
admission he spat up a small amount of blood 

Physical E\amviation — Face and lips very anaemic, pulse weak but not rapid, 
72 per minute Abdomen shows some rigidity and slight tenderness over the 
splenic region, abdominal respiration present No dulness in the flanks on per- 
cussion He had a bruise area extending from the fifth rib to the costal margin 
on the left side The spleen was not enlarged The patient was put to bed in 
blankets and hot water bottles with a hypodermic of % morphine 

In the afternoon the patient appeared to be better, the pulse improved Next day 
there was still evidence of impro\ement with less tenderness over the splenic area 
In the afternoon the patient complained of distention and pain in the abdomen and 
was quite restless Examination of the abdomen showed slight distention, more 
over the left quadrant with inci easing rigidity of the abdominal wall No dulness 
could be percussed in the flanks and the pulse remained fair The patient was put 
up m the Fowler position, gram of morphine and i/ioo gram of atropine given 
hypodermically and turpentine stoops applied to the abdomen The patient had a 
fairly comfortable night, but felt fulness in the abdomen on the following day 
The blood examination on the day after admission found 65 per cent haemo- 
globin, 4,356,000 red blood-cells and no malarial parasites 

Ten days after admission haemoglobin was 55 per cent , white blood-cells 14,000 
and red blood-cells 2,168,000 

The patient continued to improve and left the hospital in good condition three 
weeks after admission 

Case XIV— W S, age twenty-two Hospital No 11562 Admitted to St 
Luke's Hospital, March 18, 1921 

Family, Social and Past Histoiy — Negative 

Piesent Illness — ^Tust before admission, while m a fight, patient received two 
blows which struck against his hypochondriac region He immediately felt pain all 
over the abdomen, but no nausea and no vomiting and only slight distention 

Evammation on Admissioiu — Abdomen shows slight distention over epigastric 
region Abdominal respiration present but not marked Abdominal rigidity pal- 
pable more over the left upper quadrant of abdomen Tenderness found over the 
same region, percussion shows slight dulness over left flank No symptoms of 
anaemia, pulse 116 Operation was advised but refused 

The following morning the patient felt better, less pain, less tenderness and 
no signs of distention, pulse fair, 96 per minute 

Blood Examination — On the day of admission, haemoglobin 80 per cent , on the 
day of discharge, 65 per cent 

The patient continued to improve and was discharged on the sixteenth day, 
feeling fairly comfortable 

Case XV — O H, age twenty Hospital No 12486 Admitted to St Luke's 
Hospital, Ma}’^ i, 1922 

Family and Social Histojy — Negative 
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Past Huto) V — Three years ago patient had malaria Three days before admis- 
sion noticed his feet and legs swollen and had nightsweats 

Present Illness — About 1230 pm, on the day of admission, patient received 
a kick over the left hypochondrium from a fellow worker Immediately he felt 
agonizing pam over the whole abdomen, especially over the left side 

Physical Examination on Adnmsion — Lungs and heart are negative with the 
exception that the pulse is lapid Examination of abdomen shows tenderness and 
rigidity, especially o\er the left side, with dulness over both flanks Operation was 
advised as diagnosis of ruptured intestines or spleen was made 

Exploratory laparotomy was performed by an incision in the upper left rectus 
On opening the peritoneum a large amount of blood was found in the peritoneal 
cavity On examination of spleen a rupture of internal surface was found The 
external surface of the spleen was firmly bound to the abdominal wall by dense 
adhesions The rupture was packed with gauze, the abdominal wall closed, and 
the patient left the operating table in fair condition 

On the next day the patient complained of general abdominal pain, especially 
over the h3^pochondnum On the fifth day aftei admission all the packing was 
removed On the ninth day a fair amount of chocolate-colored discharge came 
from the wound The stitches were all removed on the ninth da>, considerable 
discharge from the wound, patient advised to he on his stomach 

Four weeks after the operation patient could walk about, wound fairly clean, 
less discharge The patient left the hospital advised to come back for 
daily dressings 

C\SE XVI — W Z F, age unknown Hospital No 12533 Admitted to St 
Luke^s Hospital, May 10, 1922 

Family, Social and Past History — Unobtainable 

Piesent Illness — On the day before admission, wdiile quarreling with a number 
of people, the patient received a number of blow^s over the head, causing contusion 
and several lacerations He was brought to St Luke’s Hospital by the police 1 he 
head injuries were treated and the patient allowed to leave the hospital, for he 
complained of no other injury Ihe next morning at 9 \ m he was brought back 
to the hospital complaining of seveie abdominal pain, he appeared to be very sick, 
the radial pulse was very feeble He had great pain in the abdomen, conjunctivae 
and lips were pale Breathing caused abdominal pain, but there was no great 
rigidity Dulness obtainable m the lower abdomen The patient w^as put to bed and 
given morphine and the Murphy drip begun 
He died one hour later 

Case XVII — Z A S , age thirty-two Hospital No 12733 Admitted to St 
Luke’s Hospital, June 7, 1922 

Family, Social and Past History — Negative 

Piesent Illness — Fne hours before admission patient was knocked down by 
hand car He became unconscious immediately On recovery he felt pain in 
abdomen which was increased on respiration 

Examination on Admission — At 3 15 p M patient is conscious but Aveak, drowsy, 
hps very ansemic, pulse weak and rapid, tenderness found o\er the left side of 
the chest, abdomen shows respirator}^ movement present, no rigidity palpable, slight 
tenderness found over the splenic region and slight dulness in the left flank 

He w^as put to bed wnth hot water bottles and gram of morphine and i/ioo 
atropine gnen h\podermically and the Muiphy drip started The next day the 
patient complained of pam in the abdomen, felt very thirsty and vomited after 
taking w^ater More tenderness on the left side, rigidity found on palpation with 
more dulness o^er left flank The patient was put up m the Fowler position and 
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the morphine and atropine continued Hiemoglobin 50 per cent Malaria parasites 
not found 

Patient continued to improve and leaves hospital on the twenty-first day 
Case XVIII— W T C, age twenty Hospital No 12827 Admitted to St 
Luke’s Hospital, June 21, 1922 

Family and Social Hi^toiy — Negative 

Past History — Five days before admission patient was assaulted and hit over 
the abdomen He did not feel pain immediately, but one hour later he began to 
have general abdominal pains He had no nausea, no vomiting, but felt thirsty 
on the third day after the injury Bowels moved daily Patient felt feveiish last 
two days 

E\ammahon on Admission — Patient is weak, drowsy and exhausted, tongue 
coated, bps blue, pulse fair, 100 per minute, respiration quiet, slight tenderness over 
the left side of chest, tenderness all over the abdomen, most marked over the splenic 
region No marked dulness on percussion over the left flank Haemoglobin 55 
per cent, white blood-cells 11,500, red blood-cells 2,512,000 

Patient is put to bed in Fowler position, Murphy drip begun, and ice bag applied 
to the splenic region 

Patient made uneventful recovery, leaving the hospital at the end of the 
second week 

Case XIX — S C Z, age twenty-seven Hospital No 12926 Admitted to 
St Luke’s Hospital, July 6, 1922 

Family and Social Histoiy — Unimportant 

Past Histojy — He says he had no malaria but had daily fever about two 
j^ears ago 

Piescni Illness — One hour before admission m a fight patient received a blow 
over the left abdominal wall Soon afterwards he fell down unconscious and was 
immediately brought to St Luke’s Hospital in great shock Patient was put to 
bed and Vc morphine given and Murphy drip put on 

Physical Examination bcfoie Opeiation — Patient looks anxious and complains 
of thirst Abdomen some\vhat distended and on percussion dulness is marked over 
the splenic region and over both flanks Tentative diagnosis of ruptured spleen 
was made and operation advised 

Under general anaesthetic a right rectus incision was made along the outer edge 
of the muscle Upon opening the peritoneum an amount of free blood was found 
The spleen was ruptured The pedicle was clamped and the organ removed and the 
abdomen closed by layer sutures Fifteen hundred cc of saline solution were given 
intravenously' Blood examination before operation hemoglobin 60 per cent , 
white blood-cells 22,600 Three day's after operation, hemoglobin 50 per cent , 
white blood-cells 15,000 Malarial parasites were not found in the spleen Stitches 
were removed on the tenth day' and the patient allowed to sit up at the end of 
the second week and left the hospital in apparently good condition on the 
following day 

Case XX — ^L S , age thirty'-six Hospital No 13236 Admitted to St Luke’s 
Hospital, August ii, 1922 

Family Social and Past Hisioiy — Negative 

Picsent Illness — ^About an hour before admission, the patient while loading a 
ship fell into the hold, landing on the left side of the body' He was unconscious 
for a few minutes, but recovering consciousness felt pain in the left chest and 
abdomen He was brought to St Luke’s Hospital at 3 p m 

Physical Examination — Patient weak and exhausted, lips ansemic, hands cold 
and clamish, swelling noted o\er left side of chest with air crepitus on palpation 
Tenderness and crepitus found upon pressing over the thud, fourth, sixth and 
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seventh ribs in mid-axillary line Abdomen not distended, respiratory movements 
limited, tenderness and rigidity found all over abdomen, more so on the left side 
Dulness on percussion over the left side 

Patient was put to bed and given a hypodermic of % morphine and the 
Murphy drip begun He passed away at 8 15 before the arrival of the chief of 
the department 

Laboiatoiy Repoit fiom a Pm Hal Autopsy — Abdomen tense and distended, 
free blood found in the abdomen but no fecal matter Spleen though not enlarged 
was badly smashed, left kidney ruptured in two places, no perforation of the intes- 
tines The left lung was collapsed with escape of blood upon opening the diaphragm 


CONCLUSIONS 

( 1 ) Rupture of the spleen in China is greatly increased by the coming in 
of modern civilization 

(2) Immediate operation is not always demanded or advisable Great 
shock IS a counter indication to immediate operation 

(3) Usually splenectomy is the operation of choice but bleeding may 
be successfully stopped by packing when adhesions prevent the removal 
of the organ 

(4) Great care is necessar}^ to prevent injury to the tail of the pancreas 

(5) The incision through the left rectus muscle gives good exposure and 
IS usually all that is necessary 

(6) In a countiy where large spleens are numerous, rupture of the spleen 
should be thought of m all cases of injury to the abdomen, followed bv shock 
and evidence of hemorrhage 
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ACUTE PERFORATED ULCER OF THE STOMACH 

AND DUODENUM=^ 

By John A. McCreert, M D. 

OP New York, N Y 

FROM THE FIRST SURGICAL DIVISION OF BELLE\ UE HOSPITAL 

The pioper pioceduie in the operative treatment of acute perforated ulcer 
of the stomach and duodenum is still a warmly debated question Whether 
or not more should be done than simple closure is the mam point in dispute 
The opponents of moie radical piocedure usually a gasti o-enterostomy 
offer as objections First It is unnecessaiy, peif oration curing the ulcer 
Second It adds to the mortality Third Theie is danger of spreading 
infection m the peritoneal cavity Fourth It is not satisfactory m lOO per 
cent of the cases Fifth Re-perf oration, hemorrhage, and stenosis are excep- 
tional sequelie Sixth The danger of subsequent jejunal ulcer While, in 
reply, it is urged that First Perforation, alone, does not cuie the ulcer m 
a large numbei of cases Second It does not affect the mortality m properly 
chosen cases Thud The danger of spieading infection is of theoretical 
rather than practical importance Fouith While gastro-entei ostomy is not 
always successful in relieving symptoms or preventing complications, it is 
so m such a large percentage of cases that theie can be no longer any doubt 
of Its specific effect Fifth Suture always naiiows the lumen and the 
operation safeguards against secondaiy pei forations and subsequent stenosis 
Sixth While subsequent jejunal ulceis aie a possibility to be recognized, the 
incidence is extremely low 

Among the more recently reported series are Gibson’s,^ wdio, on the basis 
of sixty cases opeiated on at the New York Hospital, feels that closuie alone 
IS the operation of choice Yet seven of his twenty-eight cases of duodenal 
perforation requiied secondaiy operation, though only one of tiventy-eight 
recovered gastric cases needed further interference Pool - comes to the 
conclusion that about one-third of the cases treated by closure alone develop 
later s3miptoms usually pyloric obstruction, but feels that a definitely indicated 
gastro-enterostomy m these cases is better than a possibly unnecessary stoma 
at the original operation Southam ^ reports thirty-seven duodenal perfora- 
tions, treated by simple closure, four of wdiich, at secondaiy operation, showed 
chionic ulcer 

Smith'* lepoits forty-one duodenal ulcers, wath simple closure, and four 
secondaiy operations In Brenner’s ^ series of fifteen cases, all duodenal, 
three of twelve cases treated by closure alone (25 per cent ) required further 
operative treatment Steivait and Barber ° report twenty-four cases from 
the Third Division of Bellevue Hospital, in none of which was any operative 
proceduie other than closuie necessary 

* Read before The New York Surgical Society, October 10, 1923 
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On the other hand, Lewisohn'^ as a result of study of his own cases and 
of a senes of cases lequirmg secondary operation, feels that gastro-enter- 
ostomy should be done whenever possible, because of the possibility that the 
ulcer may peisist Deavei ® is strongly in favor of immediate gastro- 
enterostomy, feeling that if theie is no shock or systemic toxemia before 
operation the mortality is not inci eased but may, on the contrary, be 
diminished Cutler,® reviewing a number of recent series, comes to the con- 
clusion that gastro-enterostomy is advisable when the patient’s condition 
warrants it 

Recently, Guthrie summarized the answers to a questionnaire on the 
subject of perforated duodenal ulcer Of 150 surgeons replying, gastro- 
enterostomy (occasionally pyloroplasty) was done as a loutine by twenty-two, 
by sixty-foui, nevei , and by sixty-thiee, m a shifting percentage depending 
in varying degree on the condition of the patient, the size and induiation of 
the ulcer and the degree of stenosis following closuie 

Lately chiefly from Continental clinics reports of more radical pro- 
cedures have been published Hromada and Newman repoit nineteen 
resections with fourteen recoveries Paul,^" fiom von Haberer’s clinic, 
reports thirteen lesections, with tvo deaths, and considers that follow-up 
reports show this to be a more satisfactoiy operation than closure, with or 
without a gastro-entei ostomy, avoiding especially the danger of jejunal ulcer 
Zoepffel reports twenty-three cases, with thiee deaths, and a mortality, 
dunng the penod when resection was the operation of choice, of 21 pei cent 
as compared with 56 per cent duimg the preceding five years NoetzeL'' 
and Brunner^® condemn this proceduie as unnecessary and dangerous At 
best it IS possible only under unusual ciicumstances, with patients in good 
condition and in the hands of the most experienced opeiatois, and in spite 
of the excellent reported figures the piocedure should not be considered as a 
routine measure 

With suigical opinion still so divided, the report of individual hospital 
series seems justified, although, as Deavei points out, statistics aie confusing, 
as early operation and skillful closuie so overshadow all other considerations 

Ihere have been twenty-five cases of acute perforation of gastiic or 
duodenal ulcer treated on the first division of Bellevue Hospital, between 
October i, 191Q and August i, 1923 One case occurred in a woman of 43 ’ 
the others in men in the following age gioups 

20-30 7 40-50 6 60-70 I 

30-40 7 50-60 3 

♦ 

The exti ernes were 20 and 67 years 

Seven of ten patients with duodenal ulcer gave histones on which a 
working diagnosis of ulcer could lia^e been made, one had lost weight for a 
year, while in two, perfoiation was the first evidence of disease Of fifteen 
cases w'lth gastric ulcei, seven had histones suggesting ulcer, five had had 
various tjpes of indigestion, and, in three, perforation w'as without previous 
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warning Thus perfoiation was not pieceded by symptoms of ulcer m the 
same peicentage m both groups 

\Mien symptoms had been present, the average duiation m the gastric 
cases (four years) was twice that of the duodenal group Medical treatment 
had repeatedly relieved the symptoms of seven patients One patient had 
been pieviously operated on for peifoiated duodenal ulcer, closuie alone 
being done 

The symptoms and signs of peifoiation hav'e been so well and often 
described tliat it seems necessaiy to emphasize only certain points Vomiting 
occuired m 40 per cent of oui duodenal cases, in 80 per cent of the gastric 
cases When present, it was an eaily symptom and raiely occuired moie than 
once Theie was usually a conscious effoit to pi event its repetition as it dis- 
tinctly inci eased the pain 

Gibson has recently called attention to the importance of a short-lasting 
pain in the left supi aclavicular fossa, which he feels to be a very character- 
istic symptom We however, have failed to elicit it 111 our lecent cases 

Obliteration of liver dulness is a sign, the value of which is under discus- 
sion We have felt satisfied of the absence of dulness m nine cases m which 
we did not feel that we could ascnloe the change to distention 

Shock occupies an impoitant place m the liteiatuie as a symptom of per- 
foration It is usually described as short-lived and followed by a free interval 
before the development of signs of peritonitis Deaver speaks of it as probably 
common but not often seen, and says that apathy, lapid feeble pulse and low 
blood-pressure are rare Brennei, in his leview of fifteen personal cases, 
came to the conclusion that it was ovei -emphasized, finding it a factor m only 
one-fourth of his senes AVe have had the unusual experience of having four 
cases perforate under observation Three of them had been admitted as 
ulcer, one for another condition In none of the four had there been any 
lecent change in the variety or intensity of the symptoms One case per- 
forated shortly after an examination by a group of students, twenty-four and 
forty-eight hotiis after a fluoroscopic examination with bismuth In one of 
the foul cases, perforation was pieceded by a massive hemorihage, as a result 
of which there was extreme shock and ultimate death, without operation In 
the remaining three, operation revealed perforations with no attempt at 
closure and wide-spread contamination of the peritoneal cavity In none of 
these was theie any evidence of shock, the pulse not changing appreciably 
in rate or force, while the blood-pressure remained unaffected There was no 
evidence of mental apathy, this being particularly tiue of one patient who had 
previously perforated The man made his own diagnosis and was insistent on 
earty operative relief Shock was noted as being present in only one of the 
cases adnutted shortly after perforation It may, however, have been a factor 
in the poor behavior under anaesthesia noted in two others 

Pathology In ten duodenal cases, the perforation was, m all cases, on the 
anterior surface or upper border of the first part of the duodenum The 
lesions were of two distinct types There were four cases in which a clean-cut 
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perforation of 3 or 4 mm m diameter was surrounded by normal, or at the 
most, a slightly oedematous duodenal wall In six others, a perforation of about 
the same size lay at the centre of an area of infiltration which was usually 
I 5 cm m diameter, although m one case measuring 2 5 cm across 
Wilensky suggested that the acute perforation without surrounding infiltra- 
tion might be embolic m origin, without previous disturbance of the physiology 
of the stomach or duodenum and therefore no impairment of function after 
simple repair unless a secondary ulcer developed about the site of perforation, 
while perforation m the second group was pait of the biological phenomena 
of ulcer, with disturbance of intestinal function peihaps requiring more 
radical procedure, though not necessarily at the primary operation 

Brennei felt that the infiltration in the second gioup was protective in 
character and soon disappeared, follownng closure of the perforation In his 
senes the soft, non-callous ulcer predominated, and he believed it to be the 
more common type of peiforating duodenal ulcer It is our experience that 
the infiltration is part of the ulcer process and that it will persist following a 
closure of the perforation, wath persistance or recurience of symptoms 

In line with Wilensky ’s suggestion, we felt that the non-callous perforation 
might have a shorter history than the callous ulcer, or might even present 
perforation as the fiist sjmptom of disease This has not been the case, how- 
ever, only one non-callous ulcer perforating without previous symptoms, Avhile, 
in three, ulcer pain dated back ovei one, fi've, and ten years, respectively It 
may be that m these cases the entire indurated area sloughed a-way, but, unless 
this IS the case, there is no apparent connection between the type of ulcer and 
the duration of symptoms 

Of fifteen gastiic pei forations, nine were at 01 neai the pylorus , while six 
were in the bod> of the stomach Of the former, two may ma^e been 
duodenal, as they were exactly o\er the pyloric ring, with an obliterated 
pyloric vein which could not be identified These ulcers were, in general, 
considerably larger than the duodenal, with a more extensive area of infiltra- 
tion about the perforation In only three of the fifteen was there no infiltration 
about perfoiations measuring from 2 to 10 mm m diameter As in the 
duodenal cases, these three presented ulcer histones of from four to twelve 
years’ duiation 

In three cases, all duodenal, the perforation was sealed by omentum at 
the time of operation In these cases there had been a minimal amount of 
leakage, and the patients might w^ell have recovered without operation The 
appearance of the ulcer, Avith its adherent omentum, bore a striking 
resemblance to that seen in several patients operated on as interval cases, and 
suggests that m the latter there might have been at some time a perforation so 
rapidly sealed off that the patient thought only of an unusually severe attack 
of ulcer pain 

The peritoneal reaction varied, in degree and extent, wnth the size and 
location of the perfoiation, the delay in operation, and the contents of the 
stomach (either present at the time of perforation or added later for the relief 

94 : 



ACUTE PERFORATED ULCER OF THE STOMACH 


of pain) It extended fiom small amounts of fibrin, practically no fluid and 
a nonnal peiitoneum m the case of a small perforation already sealed off, 
through laige quantities of fibim with solid food particles and, m two 
cases, castor oil, to the exudate of a diffuse peritoneal infection 

Bactciiology Theie is little agreement as to the bactei lological findings 
m eaily cases of perfoiation Deaver reports twenty-three steiile cultures out 
of thiit5^-four taken Stewart and Barber say that the colon bacillus is 
usually lecovered, in one of their cases six hours aftei peifoiation Brenner, 
m his fifteen cases, had eleven negative cultuies Pradei found negative 
cultures in four of ten early cases, and considers that sterility might be due 
to the acidity of the stomach contents checking bacterial growth until in later 
houi s it IS converted to an alkaline medium Gibson implies that early positive 
cultuies aie uncommon, and quotes E G Alexander of Philadelphia, as 
saying that he has never obtained a growth within the first eighteen hours 
Cultures weie taken and reported in ten of the early cases, four gastric, 
six duodenal Only one of the gastric cases was sterile, while four of the six 
duodenal cultures were negative The cultures, with the time elapsed and 
then relation to wound healing, veie as follows 


Gastitc 


Duration 

Growth 

Wound healxng 

4 hours 

Sterile 

Primary union 

7 hours 

Staphylococcus albus 

Primary union 

8 hours 

Hsemolytic staph albus 

Abdominal wall infection 

10 hours 

Streptococcus vindans 

Acute, diffuse peritonitis, 


Duodenal 


Duration 

Growth 

Wound healing 

3 hours 

B Coll communis 

Primary union 

4 hours 

Sterile 

Abdominal wall infection 

6 hours 

Sterile 

Primary union 

7 hours 

Sterile 

Primary union 

7 hours 

Non-haemolytic strept 

Abdominal wall infection 

9 hours 

Sterile 

Primary union 


Opoation and Moitabty Operation was performed m all but one 
unrecognized case In this case perforation was preceded forty-eight hours 
by a massive hemorrhage and was accompanied by a second severe hemorrhage, 
with death in three hours Death was thought to be due directly to the hemor- 
rhage until autopsy levealed a perforated ulcer of the pyloiic region In three 
cases, a refusal to operate might have been justified, as the patients were in 
serious or moribund condition, dying within six houis of operation Even in 
these, however, it seemed fair to give the patient the benefit of peritoneal 
drainage, under local ancEsthesia, m one case, with no attempt to locate or 
close the perforation 

There were, in all, seven deaths, a mortality rate of 28 per cent As in 
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all repoited series, the time factor is of primaiy impoitance in the moitality, 
our operative deaths being classified as follows 

Undei 12 hours 17 cases i death 6 per cent 

13 to 24 houis 5 cases 3 deaths 60 per cent 

48 hours, or moie 2 cases 2 deaths 100 per cent 

One case died without operation, primarily as the lesult of hemorrhage 

The duodenal mortality was one m ten cases , the gastric, six m fifteen, 10 
per cent and 40 per cent , respectively In general, gastiic cases seem to have 
a higher mortality, for instance, Gibson’s figures of 12 per cent and 21 per 
cent , respectively Occasional series reverse these figures , thus, Schulein,^® 
repoitmg from Hochenegg’s Clinic, has a duodenal moitality of 53 per cent, 
gastric, 33 per cent , and considei s that the duodenal contents may be of 
greater infectivity, a conclusion not home out by our bacteriological reports 
Our figures aie of no value in this connection as the time element is a pre- 
dominating factoi, five of the six gastiic deaths being m cases of over thirteen 
hours’ duiation, the sixth, a non-operative death 

P'1 ocedtii e Closui e of the perforation has been the first step m all but 
one case — a man in despeiate condition, m whom a pelvic peritoneal diainage 
was perfoimed under local anaesthesia, with no attempt to locate or close the 
perfoiation, which autopsy showed to be duodenal In the nine remaining 
duodenal ulcers, closure alone was perfoimed m five cases , closure and gastro- 
entei ostomy in foui The indications for gastro-enterostomy, in our minds, 
have been Fust, the good condition of the patient, second, the presence of 
infiltration of the duodenal wall extending well be)'ond the limit of the per- 
foiation, third, and of least impoitance, appaient stenosis as a result of the 
closure of the peifoiation In three cases, closure alone seemed sufficient 
because of the absence of infiltration about the perfoiation, in two, gastro- 
enterostomy would have been perfoimed but was postponed because of the 
patient’s condition In both of these theie was a consideiable degree of 
infiltration of the duodenal wall One case was a le-pei f oration at the oiigmal 
site, the first operation being a duodenoi rhaphy 

Re-operation has been necessary in thiee of the five cases treated by closure 
alone , m one case for obstruction , in two non-mfiltrated cases, for persistence 
of ulcer symptoms In both these, extensive areas of infiltration weie found 
at the second operation The remaining two — one a callous ulcer, the other, 
non-mfiltrated — are well at present, both less than a year after operation 
Of nine pyloric ulcers, eight came to opeiation Immediate gastro- 
enterostoiu} was done m two cases, both of which may well have been 
duodenal in oiigin In both of these the p)doius was occluded by the closure 
The lemaming six weie tieated by closui e alone Three died, all late cases 
Of the remaining three, one was veil when lost sight of, six months after 
operation, one has had a secondar} opeiation, a gastro-enterostomy for 
obstruction , and the third has persistent ulcer symptoms with X-ray findings 
indicatne either of ulcer or of defoimity folloving opeiation 
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Six ulcers of the body of the stomach have been tieated by closuie alone 
Four recovered and have required no further interference 

Thus, of eighteen lecovered cases, foui (22 pei cent) have lequiied 
secondary operation They were all m what has been called the paia-pyloiic 
group, of which they form 30 per cent Of the duodenal cases, three out 
of five tieated by simple closure (60 per cent ) have lequired second- 
aiy opeiation 

Diamage is still a debated question, although appaiently the tendency is 
awa} from it Of one hundred and thiity-seven men answering this question 
m Guthrie’s questionnaii e, one hundied and one diained “always”, five, 
“ usually ” Winslow drained all but one of his twenty-nine cases, one-half 
of which, howevei, were ovei the twelve-houi limit Stewart and Barber 
omitted diamage in only one of their cases Souther"® always diains the 
pelvis On the othei hand, Biennei consideis it necessary only occasionally 
to dram the abdominal wall Southam uses it larely only in cases of over 
eighteen hours’ duiation, and then through a supiapubic stab-wound. Smith 
closes aftei iingation thiough a suprapubic stab-wound, Paul considers 
diamage necessary only if there is necrotic tissue 01 uncontrolable bleeding, 
Piader consideis drainage inadvisable 111 eaily cases, Gibson feels that it is 
rarely necessary, and then, perhaps only m the later cases , Stillman feels that 
it is uiinecessaiy if the peiforation has been piopeily closed and the peiitoneum 
cleaned by suction 

We are employing it m early cases with steadily diminishing frequency 
at piesent, as a lule, limiting drainage to the abdominal wall and eipploymg 
It only wdien theie has been extensive peritoneal soiling, with resulting con- 
tamination of the abdominal incision Oui lesults have been as follows 


Cases closed without drainage 10 

Primary union 6 

Wound infection 3 

Peritonitis 1 

Cases closed with drainage 7 

Union without infection 5 

Wound infection 2 

All the late cases have been drained 

Complications — Pneumonia 6, 2 deaths 

Bronchitis , 1 

Parotid sialadenitis i 

Gastric fistula i, i death 


The gastric fistula occuried m a laige ulcer m which the closure of the 
perforation was difficult and unsatisfactory If this case had come to operation 
early, rather than after twenty-four houis, lesection might have been advisable, 
as the ulcer was near the pylorus, and resection tvould not have been a difficult 
piocedure It was not consideied as peiitonitis tvas alieady established Gas- 
li ostomy has occasionally been done m cases of this type, but with pooi results 
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Follozu-iip Fifteen cases have been followed from one to four yeais 
One othei vas lost track of aftei six months and there have been two recent 
cases which have been followed for less than a year The results may be 
summaiized as follows 


Duodenal UIcci — Closure and Gastro-enterostomy 


3 cases 

symptom free 

17,18,19 months 

I case 

occasional eructations 

18 months 

Closure , 

Secondary Gastro-enterostomy 


3 cases 

symptom free 

18,28,33 months 

Closure 



2 cases 

symptom free 

2, 8 months 

Pylot ic 

Ulcci — Closure and Gastro-enterostomy 


I case 

symptom free 

45 months 

I case 

eructation after hea\’y meal 

31 months 

Closure , 

Secondary Gastro-enterostomy 


I case 

epigastric pain with no relation to meals 

12 months 

Closure 



I case 

symptom free 6 months 

(Lost track of ) 

I case 

ulcer symptoms 24 months 


Gasti ic 

Ulcci — Closure 


3 cases 

s>mptom free 

22,38,48 months 

I case 

epigastric pain after meals , relief following 

18 months 


operation for perigastric adhesions 


Resume — In this senes of twenty-five cases, shock has been an unim- 
poitant factoi It was not piesent in three of foui cases peifoiating 
undei obser\ation 

Immediate gastro-enterostomy has not affected the mortality, theie having 
been no deaths in the cases in which this operation was performed 
Intia-peiitoneal diainage is larely necessaiy in eaily cases 
The most satisfactory lesults to date have been in the duodenal gioup with 
gasti o-entei ostomy eithei pi unary oi delayed Six of seven cases treated this 
nay are symptom-free, the remaining one impioved 

Ulceis of the body of the stomach treated by single closuie have also given 
satis factoiy lesults 

The pyloric ulceis have been the least satisfactoiy, only one of four patients 
followed OAer a year being symptom-free 

Opeiative stenosis can be disiegarded as an indication for gasti o-enter- 
ostomy, unless complete 

Gastro-enterostomy is indicated in jDeifoiated duodenal ulcei, with sin- 
roundmg infiltration, piovided the patient’s condition peimits the additional 
time necessary for that procedure In the perforated ulcer without infiltration 
closuie alone may be adequate, and gastro-entei ostomy should be postponed 
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ASEPTIC TECHNIC FOR THE RESECTION OF INTESTINE 

REPOET OF THREE ADDITIOISTAL CASES 

By Cyrus F Horine, M D 

OF Baltimore, Md 

FROM THE DEPARTMENT OF BURGERT UNI^ ER9IT1 OF MARYLAND 

In April^ 1887, the late Doctor Halsted read a paper before the Harvard 
Medical School, entitled “ Circular Suture of the Intestine ” This paper was 
the result of a series of experiments on the dog, and introduced the quilt or 
mattress suture in intestinal surgery A further report of this work was made 
before the Medical Society of the Johns Hopkins Hospital in December, 1890 
This with the work of Senn was the beginning of modem intestinal surgery 
Too much credit cannot be given these men whose pioneer work will always be 
used as references 

Before the Section on Surgery, of the meeting of the American Medical 
Association in June, 1908, Dr Frank B Walker reported a method of end to 
end anastomosis of the intestine To him should be given tbe credit of the 
first attempt to use the purse-string sutuie to make the bulkhead end to end 
anastomosis aseptic Catch, in 1912, reported a method m which the two ends of 
severed gut was held by clamps and the gut sutured by Cushing right- 
angled sutures 

More recently, Collins, Highsmith, Trublood, Halsted, Fole)^ and Bidgood 
have described various methods of aseptic gut resections 

I merely mention the above historical data because of the interest that has 
been recently aroused, m men working on this problem from various parts of 
the country, as well as to call to attention several historical errors that have 
been made m the report of the work of several men 

In discussion I should say that the methods of Walker, Moschkowecz, 
Parker and Kerr, and Warbasse are practically the same The methods of 
Catch and Shoemaker are very similai The methods of Bidgood and High- 
smith are of the same principle and necessitate a special instrument The 
technic used by Collins is a combination of the methods of Catch and Walker 
in that he uses a purse-string and a clamp to hold the two ends of the severed 
gut In the method of Crey the technic is broken in introducing plugs of fibrin 
into the lumen of the gut 

In the method described by the author m the original article, the only point 
of contamination as in any other purse-string method might be m contam- 
inating the wound by putting the needle into the lumen of the gut It was 
shown by Catch that the use of the cautery in cutting the gut across was suffi- 
cient to produce a field sterile in a series of cases in which negative cultures 
were obtained The advantages in this method are, first, no mechanical appli- 
ances are necessary Second, the purse-stnng suture remains in the gut in 
the event that tlie bowel was punctured in placing the suture Third, every step 
of the operation is earned on from without, nothing being introduced into the 
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lumen of the gut Fourth, less time required than the ordinary methods 
Fifth, the operation is entirely completed before the lumen is opened, as it is 
not necessary to put in any m,ore sutures after the lumen has been restored 
Sixth, both ends of the severed gut can be opened simultaneously so that the 
contents of one end will not contaminate the knot of the purse-string of the 
corresponding side 

In addition to the two cases reported in my preliminary article, I wish to 
add three more cases 

Fit St — D J, man aged fifty-six, carcinoma of the sigmoid, operated by 
Doctor Holland and myself Twenty-four hours after operation, passed fecal 
matter by rectal tube Six days after, developed fecal fistula through which he 
passed some cherry seeds Patient died on the eleventh day Autopsy showed 
a fecal fistula from a loop of small gut that was adherent to the carcinoma of 
the sigmoid at the time of operation It was a question then whether to resect 
this portion of gut or not Diffuse peritonitis The site of anastomosis was 
intact No leakage Cause of death, peritonitis from fecal fistula m small gut 
Incidentally as a matter of interest there was a quantity of cherry seeds impacted 
proximal to the fecal fistula 

Second — This patient was operated by Dr Hugh Trout of Roanoke, Va In 
a personal communication he states he has used this method successfully 

Tint d — This man was operated by Dr Arthur M Shipley W P , a colored 
man, twenty-four years of age, with an acute obstruction was admitted to his 
service and operated A mass was found in the splenic flexure of the colon, 
which later proved to be carcinoma by pathological report from Doctor Spencer 
A csecostomy was done and a resection by this method done three weeks later 
through a left transverse incision Thirty-six hours after opeiation, expelled 
some gas per rectum Three days after operation, normal bowel movement 
Csecostomy wound still functioning Four weeks after resection csecostomy was 
closed Patient has been having normal bowel movement daily No evidence 
of hemorrhage at any time Eight weeks patient returns to the dispensary all 
wounds healed Before discharge from the hospital a gastro-intestinal series made 
and a bismuth enema given There was no obstruction, the bismuth passing up 
the descending, transverse and ascending colon into the lower ileum 
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UTERUS DIDELPHYS 

NOTES ON ITS DEVELOPMENTAL ETIOLOGT' 

AND ITS CLINICAL SIGNIFICANCE 

Bt Francis C Newton, M D 

OF Boston, Mass 

\SSOCI\TE feUnCEON PETER BENT BRIGII \M IIOSIIT\L 

It is natural that any organ of the l^od}^ which has such a complicated 
development as that shown b}" the uterus and vagina should reveal anatomical 
variations from the normal It is not at all surprising that such anomalies 
should be unnoticed during childhood, inasmuch as their function does not 
commence until the end of this period , but that a person can pass through 
adult life, successfully fulfilling the obligations attendant on raising a family 
in spite of such a handicap, without the anomal} being disco\ered, lends con- 
siderable interest to a condition which after all is not uncommon 

The following case,"^ upon which an operation was performed for reasons 
other than the anatomical variation, resulted in so mteiesting a specimen and 
gave such an unusual history that our interest was stimulated to further 
inquiries regarding the condition The cases subsequently found complete 
the picture of an interesting clinical condition 

Case I — P B B H, Surgical No 17687 Admission of Louise F, a 
married, white, American housewife, age thirty-four, complaining of “ falling 
of the womb ” 

Family Histoiy — Interesting in that her mother has three breasts One of 
her brothers was born with all his organs inside ” He lived only three days 
As nearly as can be determined, the patient means that at autopsy, penis, scrotum 
and testicles were intra-abdominal 

Past Hisfoiy — Always healthy and vigorous with good habits Married six 
years There have been four pregnancies The first one terminated in a miscarriage 
at three and one-half months The second occurred a year later There was a 
tvelve to fourteen-hour labor, ending after instrumental intervention m a still- 
birth, breech presentation A severe laceration was repaired at this time One 
year after this her third pregnancy ended at seven and one-half months There 
was a short and comparatively eas}*” labor though this was also a breech case 
The child is living and well to-da}'’ One 3^ear before admission, her fourth 
gestation terminated at full term in a normal healthy Ining child 

She had never been told by any of the various persons who attended her at 
these times that there was anj^thing abnormal or unusual about her pelvic organs 
It seems certain therefore that the condition was unrecognized 

There has been nothing out of the %vay about the marital relation to attract 
either her’s or her husband’s attention 

Her catamenia began at fourteen >ears of age and have been painless and 
regular until interrupted b> her pregnancies There has been a profuse leucor- 
rhoea most of the time since her periods began 

Present Illness — Ever since her second pregnancy she has had dragging pain in 
the pehis, accentuated at the time of her periods, and accompanied by backache 

* From the Surgical Clinic of the Peter Bent Brigham Hospital, Boston, Mass 
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and headache During the last two jears she has been nervous and irritable and 
has telt something protruding from the vulva when she was standing The sense 
of pelvic pressure and backache has been much worse during this time Frequency 
at half-hour periods when on her feet has also been present She has felt tired 
most of the time Her last regular period was completed two months before 
entry to the hospital r 

Physical Eiamviation — The general physical examination was quite negati\e 
except for the local findings The patient was well developed and appeared healthj 
and normal in every other way Our attention naturally focussed on the pelvic 
condition and in the light of subsequent findings it is interesting to record in detail 
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Fig I — Case I Didelphic uterus, tubes and ovaries Antero-postenor view of fresh specimen 

the note of the examination made before the patient was taken to the operating 
room It reads Introitus marital, color normal, evident muco-purulent discharge 
Protruding from the labium majoro is a soft, pinkish, non- tender, reducible mass, 
which seems to be an unusually redundant fold of the anterior vaginal wall Slight 
rectocele Cervix comes well down to just outside the vestibule when the patient 
strains, is of normal size, color and consistency, and shows a small stellate lacera- 
tion Uterus of normal size, freely movable, and in third degree retroversion It 
IS difficult to outline the uterus because of the depth of the pelvis No tenderness 
or masses m either vault Adnexa not palpated Perineal body small and 
thinned out 

Rectal examination added nothing 

A diagnosis of prolapse was made and operation advised 
Novcinhc) 6, Ig^2 Operation Ether Examination Supr avaginal Hysterec- 
tomy for Prolapse Fixation of Cervical Stump {Didelphic Uterus) Under 
ether anaesthesia a careful pelvic examination was done with the following findings 
The fold of the anterior vaginal wall, believed at the time of previous 
examination to be a cystocele with a large redundant fold as a result of obstetrical 
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repair, proved to be a complete septum running from the anterior to the posterior 
vaginal wall This fold could be pushed to either side with ease, revealing two 
vaginal canals at the upper end of each of which there was a normal cervix 
These were alike m size, and had similar lacerations of a stellate character Both 
the cystocele and rectocele proper were moderate m degree A uterine probe 
was passed into both cervices without obstruction, deviating to the right and to the 
left, respectively ^ At no point could a communication be made out between the 
two canals The left uterine cavity was slightly deeper than the right Traction 
on either cervix showed the double uterus to be very freely movable Both could be 
delivered outside the labia for a distance of two centimetres When one cervix was 



Fig 2 — Case I Dra^^lng of external genitalia illustrating the attachments of the vaginal septum 


being examined it was not possible to see the other, the redundant septum appear- 
ing to be only the lateral \\all of the vagina 

No plastic operation was done below in view of these findings, the abdominal 
operation being relied on for relief of the prolapse 

Examination of the pelvis above through the usual midline suprapubic incision 
re\ealed a double uterus, with one tube and ovary attached to each outer cornua, 
the two fundi joining at about the level of the internal os of the cervix The left 
uterus was nearly as large again as the right one, and was somewhat soft The 
left ovary was at least three times bigger than the right one and had a definite 
corpus luteum Inasmuch as hysterectomy had been advised and agreed to by the 
patient, and also because it was thought probable that pregnancy had been inter- 
fered with by the probing below, the uterus and adnexa were removed When 
the cervix was cut across it was again demonstrated that the two cervical canals 
were perfectly intact, communicating nowhere with each other The cervical 
stump was fixed to the anterior abdominal wall and the abdomen closed 

Reco\er> \vas uneventful The wound healed perfectly She was discharged 
No\ ember 24, 1922, twenty-one da>s after operation, and at the time of this writing 
(ten months later) reports herself well and happy, entirely relieved of symptoms 
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Pathological Note — (The specimen was at once cut in a plane parallel to the 
cervical and uterine canals See Fig 5 ) 

The uterus is divided by a septum into two portions, the septum running from 
the fundus down through the cer\ix to the point of amputation As the septum 
runs upward between the fundi it becomes broader and somewhat triangular in 
shape The left uterine cavity in the region of the cornu is occupied by an 
irregularly spherical mass approximately cm in diameter On cut section, 
it is grayish-white, somewhat elevated above the surrounding endometrium In the 
centre of this mass is a small sac in which there is an embryo 7 mm in length 
The remaining mucous membrane of both the right and left uterine cavities is 
grayish-pink, markedly oedematous and hypertrophied, and presents the typical 
appearance of decidual tissue The cervical canals are cm in diameter 

Histological Note — A section taken from the non-pregnant uterus shows 
mucosa containing very large and tortuous glands, having marked infoldings of 
epithelium There are also solid masses of rather pale-staimng cells, characteristic 
of decidual cells 

Six months later a second case came to us with a very different story but 
with what proved to be a similar anomaly, that is, a double uterus 

Case II — P B B H , Surgical No 19045 Lottie B , married, white, Canadian 
domestic, thirty-three years old, admitted complaining of swelling of the 
lower abdomen 

Faintly History. — Essentially negative She knows of no variations from the 
normal in others of her family 

Past Histoty — Seven years before entry she came to the out-door department 
of the hospital with a generalized rash A diagnosis of lues was made and treat- 
ment wth mercury and salvarsan begun The year following she had two 
Bartholin’s abscesses on the left side which were opened The next year she 
married, had a miscarriage at 2^ months, and was curetted at another hospital 
This patient also was never aware that there was anything abnormal about her 

Present Illness — Three years before entry she discontinued her luetic treatment 
though her Wassermann remained positive One year before coming in, she noticed 
that her abdomen was getting larger without any pain or discomfort being asso- 
ciated with it Her periods continued normal in amount, but irregular m incidence 
A week before entry she first had some pain in her abdomen which exertion made 
worse She became nauseated frequently and her appetite disappeared The pain 
gradually became unbearable, so she sought relief m the hospital 

Physical Examination — Except for the abdominal and pelvic examinations 
there was nothing abnormal found The patient was in excellent condition Her 
abdomen was negative except for a firm, symmetrical mass extending from 
symphysis to umbilicus, rather tender, fixed and flat to percussion No fluid wave 
could be demonstrated There was no spasm Pelvic examination showed a 
marital introitus and a mucoid vaginal discharge Scars of the incisions for 
Bartholinitis were readily seen on inner border of left labia There was no 
discoloration of the mucous membranes Rather high on the right wall of the 
vagina there was an outpocketing which was too small, however, to admit the 
tip of the gloved finger The cervix was posterior, and of normal color and size 
A mass about 15 cm in diameter, large, round, fixed and firm, slightly tender to 
touch could be felt filling the left vault extending well above the symphysis The 
adnexa were not palpable 

Diagnosis — Left ovarian cyst Operation advised 

June 16, ig23 Opciation Evasion of Cyst of Broad Ligament (Didel- 
phic Uterus) — Abdominal exploration revealed a large cyst of the left broad 
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ligament about which was coiled the sigmoid and left tube and ovary The cyst 
was removed intact, disclosing the following anomaly Two uteri were seen, entirely 
separate, occupying positions on opposite sides of the pelvis, both with very short 
round ligaments and one tube and ovary lying in each case on the lateral side of 
the organ The right uterus was very small and rudimentarv, though perfectly 
formed m every part The left uterus was of approximately normal size The 
tube and ovar> here were much attenuated and distorted by the cyst, which appeared 
to have arisen from the ovary The cervix of the right uterus was very rudi- 
mentary though a thickened cord-like structure could be felt running downward 



Fig 3 — Case I Diagrammatic representation of condition found at operation 


towards the vagina along the lateral pelvic wall All denuded areas were carefully 
covered with peritoneum and the abdomen closed 

Recovery was quick, the patient being discharged July i, 1923, fourteen days 
after operation Three months later she is without symptoms 
Pathological Note — Simple ovarian cyst 

The following cases are added thiough the kindness of Dr H S Day, 
from whose private practice they are taken 

Case III — E M W, a married, white, housewife, age thirty-nme vears, com- 
plaining of low right-sided pain 
Paimlv Hist 01 v — Negative 

Jl/cnstr t(a^ Hisfoiy — Matured at fourteen Always regular, twenty-eight day 
interval, four days’ moderate flow 

Past Hi^toiy — Married at twenty There have been eight pregnancies The 
first v\as a miscarriage at eight lunar months The last three deliveries were 
instrumental The oldest child is now’^ fifteen 

Physical Examination — Showed a rather small woman, weight 115 pounds, 
height 5 feet Temperature 992 Abdomen relaxed Pressure above svmphysis 
caused pain, especiall> on the right side No cvstocele or rectocele Slight 
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leucorrhoea Cervix veiy deeply lacerated and apparently adherent to the vaginal 
wall in such a way as to seem to be held open The fundus of uterus not found 
In either cul-de-sac is a large tender mass, apparently slightly movable There 
IS more tenderness on the right side 

Diagnosis — Lacerated ceivix Subacute bilateral salpingitis 

Novenibc) jg22 Opoation Median lapai ofoniy — Examination of pelvis 
showed a double uterus with a normal-sized body lying in each cul-de-sac Each 
had a tube and ovary on the outer side The left tube and ovaiy were normal 
The right tube showed chronic salpingitis The appendix was removed Examina- 
tion of the cervix while the patient w^as still under ether showed a partition 
apparently separating the cervix into two mouths This partition extended fiom 
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Fig 4 — Case I View from below of fresh specimen, showing integrity of the two cervical canals 

above downwards, but did not seem to be completely attached to the posterior 
vaginal wall 

Examination a month later showed patient to be entirely relieved of symptoms 

Pathological examination showed perisalpingitis 

Case IV — C K G, a single, white woman of twenty-nine years, first seen in 
June, 1918, at which time she was recovering from a slight attack of appendicitis 
Second attack observed in December of same year, accompanied by slight pyrexia 
No history of any menstrual disorder 

Deccvibc} II, igiS Opciatwn Appendectomy — Appendix found kinked and 
adherent Pathological report show^ed healed appendicitis At the time of opera- 
tion, through the right rectus incision there was found a complete absence of tube, 
ovary and round ligament on the left side of the uterus The uterus seemed to be 
of normal size and w^as in nearly normal position The ovary on the right side 
appeared somewhat large The w^ound w’^as closed and the patient made an 
uneventful convalescence 
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In December, 1922, she consulted another surgeon because of sterility, having 
been married since her first operation An exploratory operation through a left 
rectus incision revealed an enlarged ovary on that side, upon which a plastic 
operation was done At this time two uteri were found, of similar size, and 
apparently normal m size 

As previously stated, uterine anomalies are not particularly rare We are 
continually meeting with one type or another clinically, at operation, or at 
autopsy Keibel and Mall give us a very complete classification of the 
various inhibitions of development of the uterus and vagina, outlining the 
normal transition from mesonephric fold to the sexually mature uterus and 
grouping alongside each step in the development the various deviations from 
the normal 

Briefly, they find seven definite steps in the production of the normal 
uterus and vagina They are ( i ) A completely developed mesonephric fold 
with as yet no trace of the Mullerian ducts, (2) appearance of the funnel 
of the tube in the mesonephric fold, an outgrowth of both blind ends as 
Mullerian ducts into the urogenital fold, (3) union of the two ducts, at 
first in the centre, to extend cranially and caudally, (4) rounding convexly 
of the flat uterine fundus, (5) strong growth of the cervix, (6) strong growth 
of the corpus of the uterus , (7) and finally a general growth and enlargement 
into the sexuall)' mature organ 

We are able, therefore, by means of this division of development to say 
of any uterine anomaly at this point deviation from the normal took place 
Anomalies which show absence of tubes, uterus and vagina of one or both 
sides are the result of faults in the completion of step f i ) All double forms 
of uterus and vagina result as step (2) goes astray When the Mullerian 
ducts fail to completely unite step (3) the bicornate forms of uterus appear 
And so, too, with the last four steps , the uterus either remains flat, has an 
infantile cervix and vagina with normal-sized fundus, or vice versa, or 
remains small and undeveloped throughout 

Uterus didelphys is therefore the end result of a very early variation, and 
IS also much more infrequent than are the later variations In the first case 
reported here fusion of the Mullerian ducts did not take place to form a single 
tube m the mesonephric fold, but each duct went on to complete development 
side by side In the second case, the ducts not only did not fuse but remained 
separate, only one developing fully The last two cases are similar to the first 

A numbei of theoiies have been advanced to account for these disturb- 
ances Keibel and Mall hav'e collected nine from the literature Hydro- 
nephrosis, distention of bladder and rectum, anomalies in the formation of 
the abdominal wall such as hernias, cleft pelvis, etc , and fetal peritonitis, 
they throw out as untenable because these factors must occur after the fusion 
which forms the utero-vaginal canal Thiersch (1852), Frankl (1902) and 
Holzbach (1909) believe that long persistence and too great a separation 
of the mesonephroic are the causes R IMeyer (1898) attributes it to an 
abnormal shortness of the round ligament, together with too great breadth of 
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the pelvis Pick (1896, 1898) believes that tumor formation between the 
ducts, from detached germinal tissue, is more likely the reason He found 
tumors present m thirty cases of double uterus Others state that a persistence 
of the ligamentum rectovesicale is the contributing factor Each theory has 
much 111 Its favor as well as valid objections which we cannot go into here 



Fig 5 — Case I Sectioned fresh specimen Note fetal sac, also decidual lining of both 

uterine cavnties 

It seems evident therefore that these variations cannot be explained on any 
single basis 

Though the following cases by no means constitute all of this type which 
the literature yields, they serve, together with our own, to illustrate the clinical 
significance of these developmental anomalies 

1 Wiener’s Case^^ A woman of twenty-two, with complete double uterus 
and \agina, who had first a miscarriage for which she was curetted, decidua being 
found on the non-pregnant side, and then successively a normal pregnancy on right 
and left sides Previous to the completed pregnancies the vaginal septum was 
resected As the pregnancies progressed the non-gravid side was gradually taken 
up until at term it w^as hardly palpable The labors were eight and twelve hours, 
respectively, and uncomplicated in any way Each child showed a slight anomaly 
of development m hand or foot 

2 H\de’s Case^ A young woman in whom a didelphic uterus was discov- 
ered, and on whom an operation w^as performed for removal of the vaginal septum 
m preparation for marriage Six months after marriage she became pregnant 
She went to full term w ithout trouble and delivered a normal health> child 

3 Shoemaker’s Case®* A twenty-four year old white woman \vith double 
uterus and rather fibrous vaginal septum, who miscarried at 2j4 months, to become 
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pregnant later on the right side She came to term, started a normal labor, but 
was delivered by Caesarean section of a normal, healthy baby 

4 ARA^ow’s Case® An Austrian of twenty-four years with complete double 
uterus and vagina, who miscarried six months after marriage and was cuietted 
Postpartum infection followed She came to Aranow because of sterility 

5 Cowles’ Case ‘ A twenty-three year old woman with uterus didelphvs, 
who became pregnant four 3 ^ears after marriage, went into labor at term, but after 
making little progress forty-eight hours after rupture of the membranes was 
delivered by Csesarean section and a subtotal hysterectomy done The child had a 
slight deformity of the left hand Two years later she became pregnant again, 



Fig 6 — Case I Fixed specimen Note embrjo within fetal sac 

on the remaining side, and was delivered at term b}’’ C'esarean section of a baby 
who was health} and normal except for a slight deformity of one foot 

6 ViXEBERG s Cases®® (a) A woman with double uterus and vagina, who had 
had numerous pregnancies, some resulting m miscarriages Both cervices were 
lacerated, indicating function of both sides (b) A woman twice pregnant on the 
same side During the first pregnancy, by pressing on the opposite side, decidual 
tissue could be expelled This manoeuvre caused a drop in the slight fever the 
patient was showing Both pregnancies terminated in normal deliveries (c) A 
patient of thirt^’^-one, who was successively pregnant on the right and left sides, 
miscarrying both times 

7 Roxg\’s Case * A woman with double uterus, vho miscarried at four 
months and five months, later ga^ c birth to a full-term child t 

8 JoHXSToxE^s Case'" A woman who died of eclampsia after forceps 
delner\ \Mthout difficulty^ At autopsy’' a double uterus and double ^aglna were 
found, the non-pregnant side containing a thick laver of decidual cells 

T Though the author does not explicitly sa\ so, there must have been pregnancy 
on each side at the same time in this instance 
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Clinical Significance These few cases, briefly abstracted, with the cases 
leported here, emphasize the following facts Uterus didelphys may well 
be more common than is believed inasmuch as many cases are not recognized 
at once, and others not even after repeated examinations Though opinion 
varies considerably as to the advisability of allowing such patients to go 
through a normal labor, still many do so without untoward results Miscar- 
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Fig 7 — (Reproduced from Keibel and Mall ) Four diagrams of the development of the external form 
of the female uterus The mesonephric folds and the genital cord are shaded obliquely the mesenchymat- 
ous uterine u all vertically The various parts of the primitive uterine w all and of the utero-vaginal canal 
are lettered S vertical portion, h horizontal portion of the wall of the primitive tube, F fundus uteri, 
C cer\ix uteri, V, vagina Diagram (a) shows the position of the primitive tubes and of the utero-vaginal 
canal after it is completed Diagram (b) shows the relation of the mesenchymatous uterine wall to the 
primitive tubes and to the utero-vaginal cana'' It encloses the whole of the horizontal portion of both tubes 
in the uterine region and as a result the hg rotundum is brought into relation with the uterine wall The 
fundus uteri is bent in at an angle (nferits tnlroisttm arcuatus) Diagram (c) shows the broadening of the 
horizontal portion of both tubes to form the fundus uteri the broadening taking place m such a way as to 
straighten out the inw^ard bend (ulcrus plantftindus) Diagram (d) The broadening of the fundus has 
increased and it is curved outw^ard {tiler us for as arctialus) 


riages are not uncommon m these cases and this factor is usually the first 
symptom of anything abnormal which causes the patient to seek medical 
advice The possibility of double pregnancy is always present, though rare 
Resection of the vaginal septum would conceivably make this more likely, 
though we have little data to support this belief One thing seems indis- 
putable This anomaly pioves no bar to the normal fulfilment of the marital 
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function, and when combined with caieful observation and prenatal care, 
normal labor or Caesarean section make it possible for patients with this 
deformity to have children An interesting observation m such cases is the 
appearance m the non-gravid side of decidual membrane 

To Summarise Four cases of uterus didelphys are reported This 
condition, one of the rarer uterine anomalies, is the result of a failure of fusion 
between the two Mullerian ducts It is usually unrecognized until pregnancy 
occurs and is no bar to the successful termination of the latter 
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ENCYSTED FOREIGN BODIES'^ 

By Frank Paschal, MD 
OF bA^ Amomo, Texas 


Forcign bodies may be introduced from without or originate within the 
body “ The presence of a foreign body excites the assemblage of phagocytes 
and leucocytes, which aid in the granulation tissue developing about it Large 
multinuclear giant cells form and cling to the foreign body These cells resem- 
ble the physiological osteoclasts, and, in unabsorbable substances, gradually 







Fig I A.rrow point encysted for sixty one years without causing inconvenience or pain 
It IS between the second and third ribs never removed 


give place to a capsule of scar tissue which encapsulates the body In cases 
of smooth bodies, like glass, the amount of granulation tissue may be very 
small The leucocytes also play an important role in the reaction against 
foreign bodies They usually quickly assemble at their site, take them up 
when possible, penetrate into crevices, and aid in the process of destruction 
Fibroblastic proliferation follows or is associated with the assemblage of 

* Read before the Texas Surgical Societj, October 9, 1922 
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leucoc3^tes Many of the fibroblasts act as phagocytes and also aid in 
encapsulation ” The toleration of foreign bodies depends largely upon the 
absence of infection Sometimes, even under the most unfavorable con- 
ditions, foreign bodies that have been introduced from without become 
encysted, remain so, and are earned a lifetime without pain, inconvenience 
or knowledge of where they are lodged As an instance, the X-ray photograph 
(Fig i) presented shows an encysted arrow-head The subject at the age 
of sixteen was engaged m an Indian fight. May 12, 1858, with Commanche 
Indians, in what is now Ellis County, Oklahoma The arrow penetrated below 
the seventh rib He died at the age of seventy-seven During the sixty-one 
yeais, he was not annoyed by ^ 

Its piesence and earned it 
with him to his grave He 
told me that when the shaft 
pulled away from the ai row- 
head, that one of his com- 
panions attempted to cut down 
on the point nith a jack-knife 
This he said came near finish- 
ing him, but notwithstanding 
a dirty arrow-head and a jack- 
knife wound, he escaped infec- 
tion, and the point encysted for 
years \%as of no consequence 
to his well-being But we 
know that the wind is not 
always tempered to the “ shorn 
lamb ” In contrast to the 
above case is the following A 

Mexican, male, age thirty- Fig 2 — Piece of glass encysted for eight years and which 
, , , , . gave no trouble until accidentally revealed by a blow 

eight, in seeking relief 

stated that when eighteen yeais old, he was wounded by Indians That 
an arrow-point that could not be 1 emoved had remained in his back 
for twenty years That during the first eight years it did not trouble him, 
but after that time, an abscess formed at the seat of entrance and that he 
had suffered for twelve years Upon examination there were discharging 
sinuses and healed abscess surfaces from the middle of the dorsal region of 
the spine almost to both feet The point was easily located about the middle 
of the dorsal region, about two inches from the spinous processes m the 
lumbar muscle There was no difficulty m its removal The point had 
become very rough and oxidized tie carried the arrow-point for twenty 
years, eight of which were without discomfort and twelve of misery 

Coincidences in cases are sometimes queer A Mexican, male, age twenty- 
eight, occupation blacksmith, came into mj^ office one night complaining of 
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seveie pain in the anteiior aspect of the middle right thigh He stated 
that about four o’clock that same afternoon that m breaking a piece of iron 
part of it flew oflf and struck him on the thigh , immediately he began suffering 
.severe pain at the seat of injury, that he did not know whether a piece of 
iron had penetrated the thigh, that eight years before, he had fallen on a 
piece of glass bottle, that he noticed at the time a small wound, but paid 
no attention to it, and that he had never suffered until he was struck by the 

piece of iron Upon examination 
I found a small fiesh vound in 
the middle of the thigh, further 
examination levealed a piece of 
glass (Fig 2) which was found 
about one-half inch in the external 
vastus muscle This body was only 
revealed by the accidental blow, 
otheiwise it might have lemained 
theie during his lifetime It was 
easiU lemoved, and prompt lelief 
followed But notwithstanding that 
foreign bodies may become 
encysted and not give rise to 
tiouble, we all can, no doubt, recall 
cases where foreign bodies have 
been quiescent for twenty, thiity, 
or more yeais and then all of a 
sudden inflammation developed at 
their site, an abscess fonned, and 
if the body could not be removed, 
tiouble would result and pos- 
sibly death 

As an example of foreign 
bodies oiiginating inside the body, 
the four small bony plates 
shown in Fig 3 were found 
in the 1 n t e r 1 o 1 of atrophied 
eyeballs which were enucleated as a means of preventing blindness, from 
atrophy of the optic nerve of the remaining eye You will notice in two of 
the pieces a small foramen, possibly the opening for a nutrient blood-vessel 
Of course such plates are not infrequently found in eyes that have atrophied, 
nevertheless, they are interesting in showing how long the)^ can be carried and 
give rise to little or no trouble The sj^pathetic atrophy of the optic nerves 
of the sound eyes was not due to the bony plates, and they probably played 
no part in their production Each of the bony plates exhibited are from 
four atrophied globes They are probably bony degeneration of the retinae 
They occupied their site You will notice a small round body in the centre 
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of the bony plates , it is shown as an interesting connection with a case 
Recovering the piece was merely accidental About 1886, before we knew 
anything about appendicitis, but considered such cases as typhlitis and peri- 
typhlitis, an American woman about forty-five, was seized suddenly with 
pain in the right side over the Ccecal region This was followed by high 
fever, and finally a circumsciibed peritonitis Through the cul de sac a 
collection of pus could be felt, and it was reached by an incision behind the 
uterus and drainage established Several days after the operation, an exami- 
nation revealed the small body emerging by the side of the drainage tube 
If it played any part in causing, what I did not know then, but do now, 
a perforated appendix, I do not know, but think its presence probably m the 
appendix was coincidental 

A practical question to be deduced from this paper is whether foreign 
bodies, for instance, bullets, that can be located, and can be removed with 
safety, should be allowed to remain and chances taken of no harm resulting, 
or should they be removed early ^ The tendency seems to be to let them 
alone Personally I believe that if such cases are seen soon after the foreign 
body has entered, that it would be better not to let the patient take chances, 
because we can never tell how strongly encapsulated it may become, if 
encapsulated at all , or how potent the defenders of the fort may be , or how 
virulent and powerful the invading pus germs that may enter and storm the 
fort After years of toleration of a foreign body, and there are no indi- 
cations for Its removal, then, of course, it would be better to wait 
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SACRAL ANtESTHESIA* 

By Edward C Brenner, M D 
OF New Yoke, N Y 

Sacral or caudal anaesthesia has been safely and rather successfully 
employed in many of the Continental Clinics for ovei a decade Its dilatory 
application in American surgery has been due to several unfortunate impres- 
sions (i) That this type of regional anaesthesia is closely related to spinal 
anaesthesia, (2) that it is hazardous, (3) that special skill and technic are 
necessary for its success, and (4) that the resulting anaesthesia is unceitain 
both as to degree and to anatomical distribution 

Sacral anaesthesia is extradural nerve blocking of the sacial sensory 
ner\es It is purely a conductive anaesthesia by which a more or less extensive 

complex of sensory neives 
are interrupted The anaes- 
thetic acts upon the 

anaesthesia Moreover, 

Fig I — Variability m the size and curvature of six sacra 

With proper technic it is 

impossible for the injection fluid to enter the dural canal 

Cathehn in 1900 injected 3 c c of i per cent cocaine solution into the 
caudal foramen of dogs and produced extensive anaesthesia Later his 
attempts to anaesthetize the sacral nerves m humans suffering from pelvic 
neurosis proved futile With the advent of the relatively non-toxic agents, 
stovaine and novocaine, a new impetus was given to neive blocking 
Stoeckel, in 1909, modified Cathehn’s technic and successfully employed sacral 
anaesthesia in ameliorating the pains of labor and in producing anaesthesia for 
plastic perineal operations Stoeckel was followed by Schlempert, Schneider 
and Koenig Each added his quota in exploiing and developing this new field 
Enthusiasm led them to use increasing amounts and with the addition of 
narcotics they were able to per f 01m abdominal operations This they termed 
high extradural anaesthesia Some cadaver experiments to be referred to later 
ill indicate the possibilities of high anaesthesia 
Lawen and Gros in 1910 reported excellent results from the use of one 
and two per cent solutions of novocaine m normal saline solution and later 
increased the intensity of the anaesthetic by the addition of sodium bicarbonate 
Some American surgeons were impressed by the steady progress of the sacral 

^ Read before the Surgical Section of the New York Academ> of !Medicine, May 
4 , 1923 
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technic and since 1916, Lewis and Bartels, Pickens, Thompson. L}nch, S}in5, 
Scholl and others have added their records of experiences Howe\er, the 
paucity of published data should encourage othei observers to report their 
successes and failures, especially the latter, if sacial antesthesia is to be 
perfected to the proper degree of more general application which it merits 
The writer first employed sacral anaesthesia m 1918 and meeting vith only 
quasi success attempted some experiments upon cadavers to investigate (i) 
the anatomy of the sacral canal (the 
description of which in most anatomies 
is rather incomplete or absent), (2) the 
course taken In injections of various 
quantities of solution, realizing that such 
findings are only relatively accurate 
when applied to injections m vitam 
The first anatomical point worthy of 
mention is the great variabilit} 111 the 
curvature of the loner sacral bone seg- 
ments In males the curvature is more 
pronounced than in females Secondly, 
the sacral ligament (sacrococc}geal 
ligament), ovei lying the sacral hiatus, 

IS \anable in size and shape In general 
It is rather triangular, less often quadri- 
lateral Except in the obese, the hiatus 
IS readih palpated at the lower end of 
the sacrum b} sliding the finger up- 
wards from the tip of the coccyx 
until an elastic-like membrane is felt 
between the cornua of the sacrum and 
coccyx and the last spinous process of 
the sacrum (fouith segment) Occa- 
sionalh the sacral ligament is partiall} 
ossified and the hiatus is sufficiently 
small to pre\ent entrance of the needle 
Rarely a hypertrophic intervertebral disc is found between the third 
and fourth sacral segments which by protrusion into the sacral canal may 
obstruct the passage of the needle The caudal end of the dural sac usually 
ends between the first and second sacral segments, occasionally extending as 
low as the le\el of the junction of the second and third segments This point 
a\erages 6 to 9 cm fiom the sacral ligament In one case it was onh 4 cm 
Allowing for the thickness of the soft parts o\erlying the sacral ligament, a 
needle may safely be inserted 5 cm mthout fear of entering the dural sac 
When 20 cc of metlnlene blue solution is injected into the cada^er the 
sacral canal is filled but without tension The second, third, fourth and fifth 
sacral nerves are bathed in the solution as they pass through the canal Hurt} 
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cc of fluid m the average case fills the caudal canal under slight tension 
and the injection fluid passes out about 3 cm along the nerve roots of all 
the sacral nerves and occasional!)'’ the last lumbar, 45 c c of fluid reached the 
level of all the lumbar nerves and permeated out onto the nerve sheaths 
3 to 5 cm When 60 c c were employed the lower 3 to 6 dorsal nerve root 
sheaths became injected, 90 c c caused permeation of all the dorsal nerve 
sheaths In all the experiments the dura about the cord was stained from 

thiee to five inches above the level 
of the permeation of the nerve 
sheaths In four cadavers m which 
120 cc were injected, the solution 
permeated the nerve sheaths as high 
as the second or third cervical It 
should be emphasized that in none 
of these experiments did any of the 
fluid enter the dural space despite 
the force required to inject such 
quantity Therefore, it would seem 
that the danger of producing spinal 
or intradural aniesthesia is quite 
1 emote if proper technic is adhered 
to, and also that a rather high level 
of anaesthesia should obtain when 
60 c c or more are injected 

Tcchmc 01 Injectton — Certain 

Fig 3 -D.rect.on and course of needle Carefully adhered tO 

and failure to comply with these 
courts disaster Unless contraindicated, a preliminary injection of hyocin 
gr 1/150, morphine gr i/6 and atropine gr 1/150 is administered 45 
minutes beforehand The mild twilight usually obtained is a distinct adjuvant, 
especially in neuiotic types For the sacial injection, the patient lies prone 
\\ it 1 a pillow under the hips The skin area is iddmized and the sacral hiatus 
pa pated A few minims of 2 per cent novocaine solution anaesthetizes the 
o\er ymg skin and sacial ligament The spinal puncture needle (3 inches in 
engti, gage 20) with stylet in situ, is first passed through the skin and 
igament at right angles about 5 cm below the apex of the hiatus As the 
nee e passes through the ligament, a peculiar snap is felt, much the same 
as m per ormmg lumbar puncture The shoulder of the needle is then 
epressed until the needle is parallel to the long axis of the canal No further 
o )struction IS encountered if the needle is properly directed m the canal, and 
wit 1 Aer} s ight force it is readily insinuated for one and one-half inches 
n} o struction during the passage of the needle connotes an improper 
p ane o insertion and by slowly elevating or depressing the shoulder, a pioper 
en ranee s lould obtain The stylet is then withdrawn and if no blood or spinal 
ui escapes (the latter has not occurred m this senes) 30 c c of freshly 
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re toxic man wnen mjecteu intramuscuiariy oome autnors 
iddition of other salts to the novocaine solution, zis , sodium 
•ssium, or sodium sulphate, et cetera, claiming that such mix- 
ore lasting ansesthesia In this senes at first the following 
ployed 

idium bicarbonate 015 gm 

xlium chloride 0 10 gm 

ovocaine 0 60 gm 

'"ater 3000 cc 

er 80 cases freshly prepared sterile 2 per cent novocaine 
lal saline was employed to each 30 c c , of which was added 
■enalin This solution, so simple of preparation, is quite as 
le one with sodium bicarbonate It is important to inject the 
and no resistance is offered except to the last few c c of 
uiter feels this slight resistance to the last few c c indicates 
quite completely filled and in many cases where no 1 esistance 
, a few additional c c of either novocaine solution or simply 
ere injected until some resistance was felt More complete 
[ted with this addition to the usual technic The patient 
a sense of fulness or weight in the sacral region during the 
iually nothing is complained of If the patient experiences 
: IS faulty At the completion of the injection, the needle 
d a drop of collodion is placed over the puncture site The 
up, that gravity may aid in holding the fluid in contact with 

;S 

of onset, the area of distribution and the intensity of the 
considerable variation Anaesthesia usually begins about the 
iin five minutes When complete anaesthesia obtains there is 
: sphincter am with an area of anaesthesia covering the sacrum, 
ner thighs as represented in Fig 4 The anterior urethra 
in about 10 to 12 minutes, the meatus, internal sphincter, 
jtate requiring about 20 minutes In the female the perineum, 
gina, cervix and urethra are anaesthetized in about 15 minutes 
1 labia minora usually retain sensation Occasionally only 
la occurs In such cases a second injection of 10 to 20 c c is 
nd usually insures complete anaesthesia 

1 of complete anaesthesia generally exceeds two hours Often 
-eight hours for full restoration of sensation and this partial 
hesia may insure a painless convalescence Some of the rectal 
ad not been operated upon 
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The dangers of sacral ansesthesia seem practically ml if proper technic is 
employed Three patients in this series complained of intense headache 
immediately after the injection All were promptly relieved by sitting up 
Only one patient, a drug addict, had vertigo Several patients complained of 
slight palpitation and a few presented some pallor These symptoms were 
mild, transient and never alarming A few cases have been reported where 

the needle has been broken 
off in the canal With 
good needles and stylet ?// 
situ this should not hap- 
pen A colleague had an 
extensive infection of the 
back muscles from pos- 
sible puncture of the rec- 
tum No fatalities, palsies 
or late untoward results 
haA'e been leported where 
proper technic has been 
adhered to 

All observers report 
some percentage of fail- 
ures In this senes of 120 
cases there were 12 In 5 of these cases poor ansesthesia resulted and in 7 
no anaesthesia (10 per cent failures), in 10 cases (8 per cent), a second 
injection was requiied to pioduce satisfactoij^ anaesthesia No complica- 
tions occurred 

In 3 of the 12 failures by the caudal bloc a successful anaesthesia r\as 
obtained by transsacral injection The following operations were performed 



Fig 4 — Time and distribution of anaesthesia 


Table I 
Case Records 


Surgical condition 


Hemorrhoids 
Rectal polyp 
Condylomata 
Ischio-rectal abscess 
Stricture of rectum 
Anorectal fistula 
Penneorrhaphy and trachelorr- 
haphy 
C^ stoscopy 
Circumcision 
Prostatectom\ (perineal) 
Prostatectomy (supra-pubic) 
External Urethrotomies 

Total 


No of cases 


65 

1 

2 

6 

1 

20 

4 

4 

3 

2 

4 
8 

120 


Average 
amount of 
injection 

31 c c 
25 CC 
30 c c 

32 c c 
30 c c 
3^ C c 

33 cc 
30 cc 
30 c c 
40 c c 

30 c c 

31 c c 

31 c c 


Time elapsed 
before anaes- 
thesia uas 
complete 

22 min 
20 rmn 

20 min 

21 min 
20 min 

22 min 

22 min 
20 min 
20 min 
25 min 

20 mm 
22 min 

21 min 


[Satisfactory 

anaesthesia 


61 

1 

2 
5 

1 

17 

3 

4 

2 
I 

4 

7 

108 


Failures 


4 

O 

0 

1 

0 
3 

1 

0 

1 
I 

0 

1 

12 


infiltration with 2 per cent no\ ocaine 

(2) Three caudal bloc failures \\ ere successfully anaesthetized by trans-sacral conduction 
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CONCLUSIONS 

(1) Sacral aiicesthesia if properly administeied is a safe piocediire and 
should not be confounded with spinal anaesthesia 

(2) The niotoi nerves are not affected and the three lower sacial sensoiy 
nerves are those chiefly anaesthetized by conduction 

(3) With proper technic successful anaesthesia will result in the inajoiity 
of cases Failures giow less as one becomes more experienced 

(4) It would seem that sacral anaesthesia is deserving of moie geneial 
application in lectal, genito-urinary and perineal surgery 

(5) One should be familiar with the technic of transsacial conduction 
m case of failure of the caudal bloc 

Indebtedness is due Dr John M O’Connoi for his kind assistance in the 
cadaver experiments, and for administeiing several oTthe sacral injections 
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Bi William R Meeker, M D 

OF Rochester, 

FROM THE SECTION IN AN ESTHESIA OF THE JIATO CLINIC 

As IN all other surgical procedures, satisfactory work in local anccsthesia 
cannot be performed with unsuitable instruments It is not at all necessary to 



have a complicated outfit for 
the application of the yarious 
methods of local anaesthesia 


All that IS essential is the 

p 

proper supply of needles and 
synnges 

In the selection of a 


synnge, the best make w'lll 


usually be found the cheapest 

f 

m the end A syringe that 


leaks, or in which the plunger 


fits too tightly, should be dis- 

h' 

carded The plungers of 



many syringes jam so tightly 
into the barrels that a certain 
amount of rotation is neces- 
sary in order to make the 
plunger advance Such a 
manoeuvre necessitates grasp- 
ing the syringe with both 
hands, a procedure which 
interferes with the accurate 
control of the needle point If 
the piston does not work 
smoothly within the barrel, the 
solution will be expelled 
unequally and cause pain by 
the sudden dilatation of tis- 
sues The most common fault 
of syringes is that the barrel 
differs in calibre in different 
portions In the narrow por- 
tions, the piston advances 
vith difficulty, while in the wider parts it permits the fluid to leak back 
The s}ringe should be simple in structure so that it will not get out of 
order and may be easily sterilized, either by boiling or by immersion in anti- 
septic solutions All w^ashers and packing are to be avoided, as they soon 
wear out and are unsanitarj An eccentric tip for the connection with the 
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Fig I - 


-Labat s svringe modified hy the addition of three 
rings for the hand grasp 
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needle facilitates injection parallel with the surface of the skin and makes the 
manipulation easier in regions where the bony 
prominences of the body are m the v/ay Such 
an arrangement obviates the necessity of ha\mg 
the needle fixed at nght angles to the barrel, as 
in the Hackenbruch syringe A nght-angled 
attachment interferes with delicacy of manipula- 
tion, and it is difficult to feel the location of the 
point of the needle the location of which consti- 
tutes really the whole secret of local anaesthesia 
The needle should fit the tip of the synnge 
securel}' and fasten by means of a ba}onet-lock 
attachment The screw tip for attaching the 
needle is of no practical \alue since the needle 
very' often must be introduced free from the 
syringe E^en when introduced attached to the 
S3'ringe as in terminal infiltration, it must be 
detached frequentl}' for refilling of the s\ringe 
The proximal end of the S3'ringe should be 
provided wuth an arrangement for making 
counter-pressure Of these, rings are ly' far the 
best A ring on the end of the plunger for the 
thumb and one on opposite sides of the barrel 
cover for the index and second fingers w ill enable 
the operator to aspirate or refill the S3 ringe wuth 
one hand, and also give him better control of the 
S3'’nnge in progressive injection both during 
advancement and withdrawal of the needle 

The all-glass S3ringes have the disadvantage 
that the3' break too easih', especiall3' the tip on 
w^hich the needle fits Such S3Tinges fit the hand 
poorl3', require the use of both hands for refilling 
or aspiration, and possess no locking device for 
attachment of the needle The all-metal S3Tinges, 
while ver3" durable, possess the drawback that 
the operator cannot see the solution It is thus 
impossible to eliminate the possibiht3^ of inject- 
ing the anaesthetic solution into the blood- 
vessels b3" aspiration This feature is not of great 
importance in terminal infiltration because the 
needle is kept constant^* moving while the injec- 
tion progresses In nerv e block and sacral anaes- 
thesia, however, aspiration is of greater v'alue 

The most desirable S3 nnge is one with a metal piston and glass barrel 
wuth metal mountings The Record syringe does not fulfill the requirements 
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mentioned It is too short and thick, difificult to grasp, and contains no 
arrangement for making back pressure In our experience the Labat syringe, 
made by Gentile and Company, of Pans, most nearly fulfills all requirements 
of a S)'ringe for local anaesthesia Of lo cc capacit}’’, it is large enough to 

obviate the necessity of frequent 



Fig 3 — Labat s regional ansesthetic needles pro- 
vided with special bayonet-lock hub 


by their passage through the tissues 


filling and at the same time not large 
enough to be cumbersome It is short 
enough when filled so that the thumb 
can be conveniently brought behind 
the plunger to force out the solution 
without grasping the syringe with 
both hands The drawback of higher 
cost IS easily overcome by the excel- 
lent workmanship, durability and 
smooth running qualities It is pro- 
vided with an eccentric tip and lock- 
ing device for needles With the aid 
of Mr George Little, instrument- 
makei of the Clinic, this syringe has 
been modified by the addition of 
three iings for the hand grasp 
(Fig i) This makes possible aspi- 
ration and refilling of the syringe 
with one hand and enables the 
operator to manipulate it more deftly, 
especially in fanwise injections, and 
111 the more inaccessible locations of 
the body 

Of no less importance than the 
syringes are the needles These must 
be as fine as their stability will per- 
mit, thus minimizing the pain caused 
Mhth a small needle an injury, such as 


the unintentional pricking of a blood-vessel, will not be of serious consequence 
Needles should be slightly flexible but not easil}”^ bent There should be an 
assortment of diflferent lengths for the different ansesthetic procedures The 
beginner is likely^ to underestimate the depth of nerve trunks and tissue planes 


and use a needle too short to reach the sensitive area 

The material of which the needles are made should be, first of all, such 
that they will maintain a sharp cutting edge For this reason, steel needles haie 
been found to be the best Needles need not necessarily’’ withstand sterilization 
m a flame, as sterilization is more easily and thoroughly’ accomplished by’ boil 
mg Platinum and platino-iridium needles are too costly’, bend too readily’, 
and become blunt too easily’ Tempered gold needles possess the same disad 
vantages They should be provided with a bay’onet-lock which will fasten 
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on the tip of the syringe by a quarter turn rather than threads for a screw tip, 
which requires many turns before the connection is secure 

Special needles have been devised for special purposes Curved needles for 
periprostatic infiltration oi injecting around the base of tumors aie supeifluous 
They are expensive, not readily obtainable on the market and easily broken 
Needle holders, needles with a graduated 
scale and appliances for maiking the depth to 
which the needle is passed are unnecessary A 
device for marking depth much superioi to the 
customary piece of cork is the fastener which 
anchors the tie pm in a necktie (Fig 2) This 
device will fit the average-sized needle equally 
as well as the tie pm and is valuable 111 esti- 
mating the depth in splanchnic neive block 
Insulated needles ceitainly rank lowest 111 
value among special devices These needles, 
insulated everywhere but at the tip, are 
inserted to the appioximate location of a 
nerve trunk then connected with a dynamo 
When the non-insulated needle point comes 
in contact with the neive, the electric dis- 
charge causes a conti action of the muscles 
supplied by the nerve, or a pariesthesia 
along the couise of a sensoiy nerve 
Obviously the distuibance to the patient is 
great and the method tedious An accurate 
knowledge of anatomy would eliminate the 
necessity of such a procedure The begmnei 
will ceitainly do well not to attempt 
this method 111 opeiations on his friends 

The needles which most iieaily fulfill the xt 1 , ^ ^ 

Fig 4 — Nickeloid needle for spinal 

lequiiements of local ailcesthesia aie those puncture and caudal anesthesia 
sold with the Labat syringe (Fig 3) These needles are made of an excel- 
lent quality of cutting steel, are nickel-plated, semiflexible, of vaiious sizes, 
and as thin as possible m proportion to the length Each needle has a 
bayonet-lock at the hub and is equipped with a metallic shield to protect the 
point With careful cleansing these needles can be used repeatedly, and when 
slightly damaged may be restored by polishing on fine emery cloth and 
sharpening on a hard honing stone The spinal puncture needle is made of 
a nickel alloy which will bend but not break It is more useful m spinal and 
sacial aiicESthesia than a steel needle, as there is no danger of breakage 
(Fig 4) This lighter, more delicate needle is prefeiable to the hea^y spinal 
trocars which are usually out of balance because of the heavy heads 
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The last five years has witnessed the invention of several self-filling 
syringes, for all of which it is claimed that they greatly facilitate the employ- 
ment of local ansesthesia It has been my privilege to use most of these instru- 
ments. at least those advertised m the more prominent journals, and it seems 
doubtful whether local anaesthetic procedures, except perhaps, infiltration 
during operation, are at all enhanced by their use In nerve block and other 
methods in which the needle must be inserted detached from the syringe they 
are of no value The principal advantage is that by means of a one-way 
valve attached to a rubber tubing running to the receptacle of anaesthetic 
solution, repeated injection can be performed without detaching the needle 
for refilling the syringe It has been my experience that most of these 
instruments are hard to manipulate, easily get out of order, and that often 
the one-way valve will not w^ork, so that the solution is forced back into the 
container Instruments that are equipped with but a single valve, do not 
•expel the air from the tube efficiently and more or less air continues to collect 
in the syringe as the plunger is withdrawn in refilling To be at all efficient, 
such syringes should be provided with both an inlet and an outlet valve, so 
that It may be filled without the necessity of having the needle point buried 
in the tissues, and all air may be excluded from the tube before the injection 
IS begun 

The self-filling syringe which comes nearest satisfying all requirements 
for local infiltration is the Livingston It is equipped with a double valve, 
IS all metal, and contains no washers, springs or packing in the valves It is 
smooth working, and provided with rings for the hand grip A few strokes 
of the plunger excludes all air from the tubing and it is impossible to force 
novocain solution back into the container It requires but little care and can be 
easily sterilized 

A very serious drawback, however, is the needle The needles are coarse, 
stiff and short, resembling spinal trocars rather than needles appropriate 
for local anaesthesia Ihey are also threaded and screw onto the tip of the 
syringe This feature has been improved by a device enabling the Labat 
needles to be used Again with the aid of Mr Little, the end of a broken 
Labat syringe was ground down and threaded to fit the Livingston syringe 
(Fig 5), thus discarding the coaise stubby needles, -with winch the syringe 
IS originally furnished, and at the same time providing a bayonet-lock 
This improved outfit, in my expeiience, is the most efficient of all self- 
filling syringes 

Pneumatic injectors as substitutes for syringes have also been devised 
at various times The principle of such instruments is that of a charged cylin- 
der The novocain solution is placed in a cylinder under pressure and is led 
away by a hollow wire or tubing to a needle, the only method of controlling 
the floM of the solution being by means of a stopcock Such instruments must, 
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of necessity, be complicated, cumbersome, and difficult to sterilize They 
usually lequire considerable woik to assemble, winch means that in most cases 
the adrenalin cannot be added to the novocain solution just before injection 


Obviously, such an 
appaiatus is moie 
appropriate foi infil- 
ti ation than other 
local anaesthesia pi o- 
cedures In neive 
block, when the needle 
IS introduced sepa- 
rately and when small 
definite quantities of 
solution must be 
injected slowly, these 
1 n s 1 1 u m e n t s ai e 
entii ely unsuited The 
fact that the opeiatoi 
does not furnish the 
force for the injec- 
tion, and that the 
pressure in the cyl- 
indei IS the same in 
dense as in loose tis- 
sues, leads to an 
unequal distiibution 
of solution The loose 
aieolar tissues offer- 
ing less resistance to 
injection, leceive mas- 
s 1 V e oedematization 
wheie indeed "least 
solution IS lequired 
The resistance to 
injection sensed by 
the operatoi , when 



Fig s — The Livingston double valve syringe 'Mth an adaptor made 
from the tip of the Labat syringe This device makes possible the use of 
the Labat needles vith an automatic self-filling syringe 


employing a syringe, is often a very \aluable indication as to the position of 
the needle point The claim of an advantage in the pneumatic mjectoi of not 
tiling the muscles is a very doubtful one It is difficult to understand how an 


opeiator physically able to complete a majoi opei ation i\ould be fatigued by 
the effort expended in manipulating a smooth woiking syringe In my 
expel lence pneumatic injectors in no way simplify the employment of local 
anaesthetics, but lepresent rather the employment of a complex clums} appa- 
ratus for the perfoimance of a simple task 
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TRANSACTIONS 

OF THE 

PHILADELPHIA ACADEMY OF SURGERY 


Stated Meeting Held October l, 

The President, Dk John H Jopson, in the Chair 

BRACHIAL PLEXUS ANESTHESIA FOR AMPUTATION OF 
FOREARM IN A PATIENT WITH ADVANCED PHTHISIS 

Dr Astley P C Ashhursi reported the case of a woman, twenty- 
two )'^ears of age, who came under his care in the Orthopaedic Hospital 
m March, 1922 She was suffering from an advanced stage of bilateral 
pulmonary tuberculosis, and had developed about eighteen months 
previously, tuberculosis of the left wrist joint, following about six 
months after a severe sprain The wrist lesion had advanced rapidly, 
an abscess had broken more than a year previously, and four sinuses 
were present when first seen The hand had been utterly useless for a 
year, and was constantly painful The patient asked that it be ampu- 
tated, even before the surgeon had an opportunity to explain that this 
offered the only chance of relief 

The pulmonary condition contra-indicated a general anaesthetic by 
inhalation, and as the patient was too weak to sit up, m the approved 
fashion for injecting the brachial plexus subcutaneously, the plexus 
was exposed March 25, 1922, by local infiltration anaesthesia with 
novocain one-quarter per cent (morphin and atropin having been 
given hypodermically) incision 5 cm long above the left clavicle, 
fat dissected , omohyoid drawn upward , mtei nal j ugular vein reti acted 
medially Brachial plexus exposed, and six hypodermic syringefuls 
(about 12 c c m all) of novocain one-quarter per cent were injected 
among its trunks, infiltrating the surrounding fascia The wound was 
closed with buried and skin sutures The time required for exposure, 
injection, and closure of the wound was ten minutes 

One-half hour later, an Esmarch band was applied over a towel below 
the deltoid muscle, after the arm had been held elevated for a period of 
three minutes Amputation was then done at the middle of the forearm 
The entire procedure was painless, except retrenchment of the median 
nerve, which had been haggled at its primary division A momentary 
sharp pam was experienced when it was drawn down and again divided 
The stump was closed with buried and superficial sutures without drain- 
age The time required for the amputation was 15 minutes 

The patient promptly began to improve after the removal of the 
suppurating limb , she was able to resume her housework, but died of 
phthisis about a year later 
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EXCISION OF A CERVICAL RIB 

Doctor Ashhurst piesented a woman, twenty-five years of age, 
who was admitted October 5, 1922, to his service at the Episcopal 
Hospital Her chief complaint was pain m the left shoulder, arm and 
neck Her previous personal history was irrelevant In June, 1922, a 
friend called her attention to a swelling m the left supraclavicular fossa 
She came to the Surgical Dispensary of the hospital on June 26, where 
Doctor Brown suspected the existence of a cervical rib, but when X-rays 
were made of her neck, neither an antero-posterior nor a lateral view 
showed any abnormality In July, she began to experience pain 111 the 
arm and shoulder, and the left side of the neck felt stiff and tight from 
the ear down She thought the swelling had been increasing in size, and 
her own physician told her the same 

Examination was negative except for the neck In the left supra- 
clavicular fossa, inspection showed a swelling about 2 cm above the 
junction of the middle with the outer third of the clavicle Above this 
swelling, the jugular vein was visibly distended On palpation the 
mass was found to be dense, like bone, and was lound and smooth, the 
skin not adherent Two bony processes extended from this mass one 
went upward and mesially, and did not seem to be attached to the lower 
process which ran downward and mesially to disappear beneath the 
middle of the clavicle A diagnosis of cervical rib was made and the 
patient referred for further X-ray examination by Dr R S Bromer, 
who found (Plate 14, 143) a definite left cervical rib, which at the first 
X-ray examination had been hidden by the shadow of the first rib The 
cervical rib ran from the left transverse process of the seventh cervical 
vertebra to a facet on the anterior surface of the first rib The right 
transverse process of the seventh cervical vertebra was abnoimally large 
Operation, October 7, 1922, intrapharyngeal ether An incision 
12 cm long was made in a skin fold about 2 to 2 5 cm above the left 
clavicle The external jugular vein was doubly ligated and divided, and 
the posterior margin of the sternomastoid drawn forward The omo- 
hyoid muscle was divided The subclavian artery lying high in the 
neck, and running downward almost parallel with the usual couise of 
the common carotid, was identified easily by the fact that pressure on 
it checked the radial pulse It was dissected free and drawn forward 
The brachial plexus was dissected free and drawn backward Between 
these two important structures the most piominent part of the cervical 
rib was identified, coveied with cartilage The rib was thence traced 
backward almost to the vertebral column, and there divided with bone 
forceps Next, by retracting the subclavian artery laterally over the 
cervical rib, the anterior end of the latter was found inserting into the 
first rib, beneath the clavicle, near the sternum The lung was in plain 
view through the transparent pleura It was impossible to distinguish 
between the lower border of the cervical rib and the upper border of 
the first rib So, to make certain that all the cervical rib was removed 
at Its anterior end, the upper border of the first rib was resected also 
with forceps, and the two were removed m one piece It was then found 
that a movable joint was present between the end of the cervical rib 
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and the upper border of the first thoracic As the rib was withdrawn 
from the wound, there was a sound as of air entering the pleural cavity, 
but no symptoms occurred The rib was removed with its periosteum 
intact The platysma and skin were closed separately The operation 
lasted one hour 

There was no pain at all from the time of the operation, and at no 
time were there any evidences of motor or sensory disturbances from 
nerve injury Doctor Ashhurst said he was rather surprised at the 
entire freedom from nerve lesions, as Dr Alfred S Taylor, who had 
reported a number of operations for cervical ribs, and who was quite 
accustomed to doing operations on the brachial plexus, had found them 
of nearly constant though usually temporary occurrence after the 
removal of cervical ribs Doctor Taylor (N Y State J of Med , 1922, 
vol xxii, p 97) writes “ The operation is difficult, is apt to be quite 
bloody, and is frequently followed for a varying period of tune b} 
more or less paralysis of the extremity which results from operative 
traumatism to the plexus Were it not for these objections,” continues 
Doctor Taylor, “ which a review of the literature shows to be very 
real, there could be no question that operative treatment should be 
the method of choice ” Doctor Taylor adds that leaving the head of the 
rib in situ has seemed to cause no late disturbance, but that it is import- 
ant to remove the rib right up to the head because there might otherwise 
be continuing irritation of the seventh root He points out that the 
shorter the rib, the more apt is such irritation to occur, because the very 
rudimentaiy ribs have their broadest surfaces in the coronal plane, 
with sharp borders above and below In such short ribs, he approaches 
them from the lateral or posterior border of the brachial plexus, in 
longer ribs he excises the anterior portion first from the median side 
of the plexus, and then goes lateral to the plexus to remove the stump 
which remains 

It IS true that in the present case the vertebral end of the rib had 
not been completely removed, a small segment still being articulated with 
the transverse process of the seventh cervical vertebra, but this was well 
above the region where the nerve caused pain from pressure on the 
brachial plexus 

SPONTANEOUS (?) FRACl URE OF CLAVICLE, RESULTING CALLUS 

MISTAKEN FOR TUMOR 

Doctor Ashhurst also presented a boy, seven years of age, m 
whose right clavicle a lump had been first noticed on August 26, 1922 
There was no history of any injury and there had been no disability at 
any time The patient was sent by Dr A V Moschcowitz of New 
York, with a tentative diagnosis of malignant growth, with patho- 
logical fracture 

Examination on September 5, 1922, showed a perfectly healthy and 
unusually intelligent boy, physical examination of whom was negative 
except for the lump on the right clavicle This was situated about 
3 cm from the sternal end, was prominent, about 2 cm in diameter, 
attached to the clavicle, and of cartilaginous consistency, not bony hard 
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It was tender on firm pressure Skiagraphs which he brought with him, 
made m New York, showed a fracture ( pathological^ ) of the clavicle, 
with rather spotty looking bone The callus or tumor did not show 
in the skiagraphs 

X-rays made September ii, 1922, at the Episcopal Hospital, by 
Dr R S Bromer, showed callus forming around the fracture in fusi- 
form shape, m excess of the normal for fracture repair, and greatly in 
excess of the normal for any fracture without displacement and 
apparently subperiosteal Doctor Bromer, however, did not see any- 
thing which indicated the presence of a tumor 

Operation September 12, 1^22 An incision 12 cm long was made 
over the right clavicle, detaching the pectoralis major, sternomastoid, 
and subclavius muscles, without opening the periosteum The sterno- 
clavicular joint was opened, and the clavicle was raised, and divided at 
the junction of the middle and outer thirds by means of bone forceps, 
and the fragment was removed A second incision, 15 cm long, was 
made over the right fibula, the middle third of this bone being exposed 
posterior to the peroneal group of muscles The periosteum was 
reflected, and an aperiosteal transplant, 7 5 cm long, was removed by 
bone-cutting forceps, and the leg wound closed The transplant was 
inserted in the defect m the clavicle, its sternal end being fixed to the 
sternum by No 2 chromic gut sutures passed around the entire trans- 
plant and perforating the sternum The remainder of the transplant 
was imbedded beneath the sternomastoid and pectoralis major muscles 
Its distal end did not quite touch the scapular fragment of the original 
clavicle as the patient lay with his shoulder stretched over a sand bag 
After closure of the incision a T-shaped splint was applied to the back, 
holding both shoulders back against the transverse bar 

September 18 The patient was discharged from the hospital 
October 5 The T-splint ^\as discontinued, as the clavicle seemed to 
be united, and its scapular end in apposition witb the transplant 

October i, 1923 Thirteen months since operation The light clavicle 
is less than o 5 cm shorter than the left Its sternal end is firmly 
attached, but at the junction of the transplant and the scapular end there 
IS only fibrous union There is no pain or tenderness and no disability 
of any kind 

Pathological Repoit Ihe specimen, consisting of the inner two- 
thirds of the right clavicle, was sawed in two, lengthwise, exposing a 
line of fracture, with recent callus forming in excess about it Micro- 
scopical examination by Dr C Y White failed to show any evidence of 
tumor formation , merely normal bone with a line of cartilage traversing 
it, as might be seen m anj uniting fracture 

CERVICAL LYMPHADENITIS SIMULATING A TUMOR 

Doctor Ashhurst related the histor\ of a man, thirtv }ears of age, 
who came under his care in the Episcopal Hos]Dital m October. 1922 
His famil} and pre\ious histones vere negatne and his chief complaint 
was a lump on the left side of his neck, and stiffness of the neck This 
lump was first noted about the first of August, 1922, and vas then 

133 



PHILADELPHIA ACADEMY OF SURGERY 


about the size of a pea By the middle of September, it had grown 
so large that he applied to the Frankford Hospital, where he was seen 
by Di Chas F Nassau Doctoi Nassau, accoiding to the patient, 
made a diagnosis of malignant tumoi, and recommended that no opera- 
tion be attempted Since that time the swelling had continued to inciease 
m size Later the swelling was submitted to an exploratory incision, 
nothing but blood being obtained At piesent theie is consideiable 
aching m the legion of the tumoi, and recently the patient had had 
numerous attacks of vertigo FIis best weight had been 135 pounds 
(61 5 kg ) , on admission he weighed 120 pounds (54 5 kg ) 

Exammatwn showed a healthy adult male His scalp, eyes, ears 
and nose were normal His neck presented m the left submaxillary 
region a mass which extended fiom below the ear half-w’ay to 
the clavicle protiuded above the level of the mandible, and extended 
backward to the posteiioi bolder of the sternomastoid This mass 
was film and elastic to the touch and m its uppei part to\vard the 
mandible, gave an indistinct sense of fluctuation The skin was not 
adherent except at the site of the exploratory incision There was no 
oedema, and only slight heat The mass was movable slightly antero- 
posteriorly, and less freely up and down The deep cervical lymph-nodes 
were palpable on both sides, and w^ere laiger on the right than the left 
side No submental nodes were palpable, nor were the right sub- 
maxillary lymph-nodes The temporal pulses were equal There was 
no indication that the mass was an aneurism 

The thorax and abdomen were negative The epitrochlear and 
inguinal lymph-nodes were palpable on both sides of the body 

In view of Doctor Nassau’s opinion that the mass was malignant, a 
numbei of consultants weie asked to examine the patient Doctoi 
Nicholas, making a dental examination, reported that all the remaining 
teeth were in lather good condition except for stains and accretions, 
he found no evidence of a possible focus of infection Doctor Collins, 
making an examination of the throat, nose, and ears, reported them as 
negative for possible source of infection Dr H C Deaver, making a 
local examination, ga\e as his first diagnosis, sat coma, as his second, 
tuhei culosis of lymph-nodes Dr E G Alexander thought it was a 
growth of the lymph-nodes, of sai comatoiis natine, but thought tuber- 
culous infection must be considered 

Operation — On October 14, 1922, operation was undertaken by 
Doctor Ashhurst with the diagnosis of tuberculous lymph-nodes, second 
choice of diagnosis, branchial carcinoma The rapidity of growth (just 
over two months) indicated, he thought, an inflammatory rather than 
a malignant tumoi , although the negative exploiation, and the absence 
of ail}'’ lecognizable focus of infection, weie rathei in favor of a neo- 
plasm However, it was determined to conduct the opeiation as if the 
tumoi weie malignant With the patient m the head high position, 
and the neck h} perextended oi ei a sand bag, and under ethei anaesthesia, 
an incision, 15 cm long, was made along the anterioi bordei of the 
left steinomastoid muscle, an island of adherent skin, including 
the cicatrix of exploration, being removed with the mass The sterno- 
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mastoid muscle was cut across about 5 cm above the clavicle, and the 
common carotid artery vas temporarily occluded with Crile’s clamp 
The tumor was dissected upward from the internal jugular vein until 
the latter became so densely adherent that it was cut across and tied 
The submaxillary salivary gland was removed separately from the 
tumor, to which it was not adherent, though inflamed This gave better 
exposure beneath the floor of the mouth and pharynx where the tumor 
extended A few discrete enlarged lymph-nodes around the edge of 
the tumor were also removed with it The supenoi lar} ngeal, hypoglossal 
and vagus nerves were identified and preserved, the spinal accessory 
nerve was not recognized The tumor was dissected up to the base of 
the skull, where, in freeing it from the upper end of the internal jugular 
vein, the tumor was accidentally opened, with the discharge of a little 
creamy yellow pus The upper end of the internal jugular vein was 
ligated, the resected portion being removed with the tumor The 
arterial clamp was then removed Temporary occlusion of the common 
carotid certainly facilitated the dissection by rendering the field relatively 
bloodless The platysma was closed with interrupted chromic catgut, 
and the skin with equisetene , a rubber tissue drain was left at the lower 
end of the incision The man made an uneventful convalescence 

Pathological Repoits {Dr C Y White) From the pus encoun- 
tered during operation, a smear showed no organisms, and a culture 
gave no growth A guinea-pig inoculated with the tissue failed to 
develop tuberculosis Histological examination showed merely chronic 
inflammation of lymph-nodes without evidence of any specific change, 
tuberculous or other 

The patient was seen in May, 1923, seven months after operation 
He carried his head with the chin turned a little toward the left 
At present, one year after operation, he carries his head straight, and 
IS in good general health The cicatrix is linear and supple Just pos- 
terior to the scar at its upper end there is one enlarged lymph-node, 
about to I cm in diameter, and slightly tender 

Doctor Nassau remarked that although Doctor Ashhurst in his 
history of this man had traced this case as far as Frankford Hospital, 
he did not go back far enough He had an epithelioma of the lip excised 
at Jefferson Hospital three years before he came to Frankford Hospital, 
so that there was ever}'’ reason to assume that the enlargement in the 
neck was evidence of a malignant growth, a case of recurrent carcinoma 
They advised X-rays, preliminary to radical operation, but the patient 
refused to have this done, left the hospital and did not return As 
Doctor Ashhurst notes, he has another enlarged gland in his neck, pos- 
terior to the recent dissection It would seem as though the diagnosis 
of malignant growth of the neck was justified, e\en though the patho- 
logical examination did not find any area of malignanc} 

[Postscript Reexamination of the jiatient showed a small scar on 
the right lower lip this the patient had tiied to conceal foi fear if it w ere 
seen, no operation would be done He acknowledged having been 
operated on b} Doctor Neilson 111 ^larch 1920 in the Episcopal Hos- 
pital, at which time he ga^e an assumed name The records show that 
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a small growth, which had then been present foi six or seven years 
without any change in its chaiactei, was excised Doctor Neilson’s 
diagnosis was papilloma The specimen was not sent to the laboratory 
for micioscopic examination The patient states he w^as never treated in 
the Jefferson Hospital 

The patient has promised to return after Christmas foi excision of 
the palpable but indolent node, still present in the left neck, and a furthei 
repoit wall then be made to the Academy A P C A , December, 1923 ] 

RECURRENT KELOID OF BOTH EARS 

Doctor Ashhurst piesented a negress, forty years of age, who 
came under his care at the Episcopal Hospital in September, 1921 
Keloids had developed m the lobule of each ear about twenty years 
previously, very soon aftei puncture for ear-rings The keloids grew 
slowly, but became so laige that she had submitted to an operation 
elsewhere in 1917 The keloids began to return almost at once, and were 
now larger than ever before They formed firm pendulous masses 
(about 10 by 5 by 8 cm in size) attached to the lower half of each 
auricle (Fig i) and apart from the conspicuous defoimitv, wduch she 
concealed by wearing a close-fitting cap covering the ears and tumors, 
they also incommoded her by their weight and size 

September 30, 1921, the keloid was excised from the left ear, leaving 
a defect about the size of the palm of the hand The skin edges vrere 
undermined on all sides, thus exposing the platysma and fascia A 
free transplant of fascia lata (about 8 by 5 cm in size) was cut from 
the light thigh and inserted in the neck w^ound, being sutured with 
No 00 chromic catgut to the platysma and fascia, well back from the 
skin edges To close the skin a plastic operation was necessary A 
flap was cut from the neck, with its base below and anteriorly, and the 
apex of the flap was inserted behind the auricle In this flap were 
included the superficial fibies of the sterno-mastoid muscle A small 
flap from the scalp had to be brought down to complete the closure above 
and behind the ear The skin edges were closed with interrupted sutures 
of equisetene The closure was smooth and without tension except at the 
lobule of the ear This point subsequently became the seat of a slough, 
about I 5 cm in diameter The rest of the wound healed properly 

November i, 1921, the keloid of the 1 tglit eai was excised in a similar 
manner, a free transplant of fascia lata (about 4 by 10 cm ) taken from 
the left thigh, being implanted, and a skin flap (about 5 by 10 cm ) being 
cut as aheady described fiom the neck, and turned up to covei the defect 
Healing occurred without any slough, there being no tension on the 
suture line at any point 

Systematic exposures to the Rontgen-ray were given during tlie 
after-treatment by Dr Ralph 5 Bromer 

Photographs made one year after operation (Fig 2) show no 
recurrence of keloid at all except just below the left ear, where tension 
was present and a slough separated The patient’s present condition, 
two years since operation, shows no further recurrence, except on the 
scalp back of the left ear, wdiere there is slight keloid The ear itself 
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IS normal Whether this freedom from recurrence is to be attributed to 
the implantation of the fascial transplants, thus relieving the skm 
cicatrices of tension, as advocated by Freeman (Colorado Medicine, 
1915, vol xii, p 79) or to the Rontgen-ray treatment, is problematical 
Certainly it is well recognized that simple excision of keloids, without 
any other precautions, is nearh always followed by prompt recui rence , 
and it IS further notable that both the incisions made in this patient’s 
thighs have developed keloids, that on the left giving her pain at times 
The left thigh keloid measures i 5 cm by 17 cm , and that on the right 
I by 16 cm These skin wounds were made m the long axis of the 
limb, that is at right angles to the normal skin ci eases, but were under 
no tension when sutured Yet thev were over defects in the fascia lata, 
which could not be closed completely aftei removal of the transplants 
and they were not subjected to Rontgen therapy 

Dr Ralph S Bromer said that X-ray treatment is indicated m every 
case, except where the keloid is so large that all hope of reduction m size is 
impossible, owing to the extreme growth of the tumor In such cases post- 
operative treatment after removal by the surgeon is the best method In this 
case, 9 or 10 doses of X-ray vveie given in which the scai was screened 
very closely in order to piotect the remainder of the skin The keloid tissue 
certainly did not inciease m size However, in anothei case a small keloid of 
the neck, seen about two weeks aftei starting this one, after tliiee treatments 
there was no appaient effect on the growth This case was then ref ei red to 
the surgical service and the growth was excised, fascia lata transplantation 
being used Aftei six or seven post-operative treatments the keloid lecuned 
Doctor IMcKee, of New York, has had much expeiience in these cases 
and finds very little difference between the use of radium and the X-ray, but 
finds the beta rays of radium very efficacious 111 the treatment of small 
keloids Pf abler and Knox agree that after post-operative removal, treat- 
ment by radiation is always indicated In case of small keloids radiation 
should fiist be tiied 

Doctor Dorrance said that in a patient at St Agnes’ Hospital who had 
large keloids on the chest, a test was made by applying X-ray to 1/3 , radium 
to 1/3, and nothing to 1/3 After X-ray treatment and radium treatment 
of, he did not remember what exact dosage , they excised it three months later 
and the pathological report showed no difference between any of the three 
parts Aftei they removed it they did the same thing ov^er again with no 
particular change They thought, how^ev’^er, that the side to which radium 
had been applied had less scar 

CARCINOMA OF THE SIGMOID WITH PERFORATION 

OF THE C^CUM 

Dr Edward J Klopp presented a specimen obtained from a man 
aged fifty years, vvdio vv'^as admitted to Doctor Gibbon’s service at the 
Jefferson Hospital, September 12, 1923 He complained of pain and 
distention of the abdomen and constipation His father died at sixty- 
seven of cancer of the rectum 
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In November, 1922, he had a cough which lasted about three weeks, 
no haemoptysis, nightsweats or pam in chest All winter he felt weak 
and tired and began to lose weight Had no nausea, vomiting, diar- 
rhoea or increased constipation About three months ago first noticed 
swelling of the abdomen which would appear and disappear This has 
become worse until now it stays all the time About six weeks ago 
pain gradually appeared and became fairly severe He vomited only 
twice in last six weeks, rather copiously, a bitter, dark greenish material 
Constipation began three months ago which later became very obstinate 
At no time did he notice blood or mucus in the stools 

On examination the abdomen was found to be considerably distended, 
tympanitic, moderately tender over the right lower quadrant and no free 
fluid demonstrable Transversely across the abdomen, immediately 
above the umbilicus and corresponding to the position of the trans- 
verse colon, was a mobile, fairly soft mass suggesting fecal accumulation 
Temperature, pulse and respiration were normal He did not 
appear to be critically ill Immediate surgical interference did not 
seem impel ative 

At 4 P M of the following day he vomited, the abdominal pain was 
intense, the pulse could not be felt There was no response to stimu- 
lation He died at 8 P m 

The autopsy made by Dr B L Crawford revealed a general 
recent peritonitis due to a perforation of the anterior wall of the ceecum, 
in which part of the intestine was an area of necrosis 

The stomach and entire small intestine contained foul-smelling fecal 
material The wall of the entire csecum was dark green m color, the 
opening in the wall sharply defined, without any evidence of inflamma- 
tion of the mucosa No induration of the gut wall The remaining 
portion of the large intestine was markedly distended with semisolid 
fecal material, down to the sigmoid, 30 cm from the anus, where there 
was a definite constriction in the lumen of the gut , only with force could 
small quantities of fecal material be forced through On sectioning the 
sigmoid, the constricted portion measuied 2 75 cm m circumference, a 
narrow portion of the gut wall is thickened and indurated 

The histologic diagnosis was adeno-carcinoma of sigmoid with 
metastasis to the regional and retro-peritoneal lymph-nodes Acute 
fibrino-purulent peritonitis 

He piesented this specimen not because cancer of the sigmoid is 
unusual nor that obstruction is infrequent, but because necrosis of the 
caecum so far removed from the site of the obstructive lesion is uncom- 
mon The necrosis probably was due to marked distention and weight 
of the heavy column of colon contents One occasionally sees ulceration 
and perforation at site of malignant growth 01 near by on the pioximal 
side when obstruction is almost complete and when the fecal mattei is 
fairly hard, thus causing ulceration and possibly perforation 

Perforation apparently was not verj sudden, evidenced by the closure 
of the opening by a coil of intestine and the absence of fecal material 
in the peritoneal cavity 


188 



HYDRONEPHROSIS FROM KINKING OF URETER 


Dr A P C Ash HURST said that some years ago he had a patient 
who had an abscess around the caecum, and came to the hospital very sick 
The abscess was opened and drained, but the patient never got well and a 
fecal fistula developed At autopsy a carcinoma was found at the hepatic 
flexure, entirely independent of the perforation of the caecum, but which 
had caused the perforation, by back pressure from chronic intestinal obstruc- 
tion The carcinoma, however, was nearei the seat of perforation than it w'as 
m Doctor Klopp’s case 

HYDRONEPHROSIS FROM KINKING OF URETER 
Dr T Turner Thomas reported the history of a man, forty-three 
years old, who three or four years ago, had a severe attack of abdominal 
pain in the right side of the abdomen and loin, and remained m bed 
three weeks Last year he had another similar attack which kept him 
111 bed five weeks The pain bore no relation to meals He never had 
any dysuria, incontinence, heematuria, or aii} trouble wuth urination 
April 7, 1923, his last attack began when he became nauseated and 
vomited a few times He has had no other gastiic symptoms, no pain 
after meals, no gaseous or acid eructations, and his appetite has been 
good He has had no dizziness in these attacks, no palpitation, oedema 
or othei heart symptoms He has not been jaundiced at any time He 
was admitted to the Noitheastern Hospital on April 7, 1923, the day 
on which this last attack began April 9 the abdomen was opened by a 
right rectus incision On introducing the hand into the abdomen for 
examination, an abnormal globular mass was discovered which appeared 
to be connected w'lth the kidne} The abdominal incision was then 
closed and protected and the patient turned over into the prone position 
and the kidney exposed through the loin It was delivered into the 
wound and the fluctuating mass explored by a needle and found to 
contain a fluid which was piobably urine It w^as then opened and 
found to be a dilated kidney pelvis 

The ureter immediately below^ the dilated pelvis was of about the 
normal calibre, indicating that theie w^as an obstruction at the junction 
of the dilated and normal portions It w^as concluded that there must be 
a kink here No stone could be found in the pelvis and an ordinary 
(long) probe w'as passed dowm the ureter about 6 or 8 inches to where 
it crossed the iliac vessels and bent sharply downward into the pehis 
wnthout meeting any obstruction In an effort to overcome the kink the 
meter w^as divided longitudinally and an attempt made to suture this 
w'ound tiansversely This w^as veiy difficult and resulted in the complete 
detachment of the meter from the pelvis The uppei torn opening in 
the ureter was then anastomosed into the laiger opening in the dilated 
peh IS b} catgut suture, the efifoi t being to overcome any further obstruc- 
tion by muting the small opening of the meter all around to a larger 
opening in the pelvis, thus tending to liold the ureter w ide ojien This 
w'as accomplished fairh satisfactoiily, the kidnej w’as replaced in the 
abdomen, a split rubbei tulie with a gauze diain in it was intioduced 
to the repaired peKis and uretei and brought out of the lower angle 
of the w'ound, which w'as then closed in tiie usual manner The patient 
was returned to the ward in a fair condition 
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April 10 The pulse which was about 6o before operation has gone 
up to 136, the temperature to 100 6 The abdomen is tense and tympa- 
nitic and the patient breathes with difficulty He is vomiting small 
quantities of a dark liquid, usually turning his head to one side to spit 
it out He has not passed flatus, although peristalsis can be heard 
April II Same condition as yesterday, somewhat worse 
April 12 After an effectual enema to-day the abdomen became 
softer and the patient felt better 

April 14 The improvement has continued and to-day the patient is 
allowed soft diet The diessings over the loin wound are dark from 
wound discharges, but have become dr}^ indicating that he has probably 
not been discharging urine from the wound On the day following the 
operation the urine was dark colored, evidently from blood, indicating 
that he was already passing urine freely through the anastomosed ureter 
and kidney pelvis 

The patient continued to improve and w'^as discharged April 25 At 
no time aftei the operation did he show any evidence of obstruction to 
the urine He went back to work about four weeks later and has 
continued to do so since, according to his statement when last seen, 
about the middle of August, and by the statement since then by his 
physician. Dr W Drummond 

CHORIO-EPITHELIOMA OF THE UTERUS 

Doctor Thomas detailed the history of a woman, twenty-seven 
years of age, who was admitted to the Northeastern Hospital, July 29, 
1923, on account of a metiorrhagia which had peisisted for about ten 
weeks Three years before she had experienced a similar trouble, 
which was relieved by a curettement In the interval she had been 
perfectly well 

July 31 The cervix was widely dilated and the finger introduced, 
but could not reach the fundus nor feel anything pathological The 
dull curette detected on the posterioi surface of the uterine cavity near 
the fundus on the left side, a small, rough, gritty surface the sci aping 
of which produced a peculiar tissue, which was rather tough and fibrous 
and had a somewhat cauliflower appearance To stop the free bleeding 
the uterus was irrigated with a hot solution and packed with sterile 
gauze, which was removed on the following day 

August 3 The pathologist, Dr William Spaeth, reported that the 
specimen showed a chonoepithelioma 

August 4 A supra\aginal hysterectomy with a bilateral salpmgo- 
oophorectomy was performed The specimen consists of the uterus, 
both tubes and o\aries The uterus is about twice the normal size and is 
soft and boggy Both tubes and ovaries show no abnormalities Open- 
ing the uterus anteiiorly there is found a reddish-blue mass situated 
on the posterior wall of the fundus, soft and friable and intimately 
attached to the uterine endometrium It is about 3 cm m diameter and 
spherical m outline A section taken for diagnosis, upon microscopical 
examination, showed a cellulai extension taking place m the blood 
sinuses and irregular masses of nucleated protoplasm formed by syn- 
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cidial cells Many smaller cells resembling endothelial cells and some 
similar to lymphocytes are also present In addition there is found some 
myxomatous degeneration Diagnosis Chorioepithehoma of the uterus 

The patient was discharged August i6 and has remained well since 

Dr a P C AsHHURsr said that in 1919, he reported to the Academy 
the case of a woman who was then well and healthy six years after a hysterec- 
tomy for chorioepithehoma He had written her again and the letter was 
returned, marked removed, which did not seem to imply that she was dead 
If she still lives it is now ten years since her operation (Note Since this 
discussion, the patient has been traced b> the Social Service Depaitment of the 
Episcopal Hospital, and is in pel feet health still ) 

He thought it to be very impoitant for anyone who has to evacuate the 
uterus after a miscarriage to have the tissue examined in the lalioratory In 
this case there was nothing grossly alinormal 111 the tissue, but the report from 
the laboratoiy came back in nine days and the next day the hysterectomy was 
done Though this laboratory examination has been made as a routine since 
then in all cases, they have not found another case of choi loepithehoma, 
though such a diagnosis has been made twice eiioneously from the 
gross specimen 

RAPID REGENERATION FOLLOWING FACIAL NERVE SUTURES 

Dr E L Eliason presented a woman who 111 the evening of April 
II, 1923, sustained m an auto accident a jagged incised wound 111 front 
of the right ear extending from just above the tragus down to the 
angle of the mandible This incision secered the facial neive, the 
parotid gland and the masseter muscle Theie was complete paralysis 
m the right facial nerve distribution Other injuries to face, hp and 
teeth were present 

The wound was cleaned and the nerve which was sevcied just before 
it broke up into its division was sutured with 000 silk The parotid was 
sutuied and a small 1 libber wick jilaced m the lower angle of the wound 

April 17 She was discharged, wound having healed per primam 
Facial paralysis still piesent 

April 30, 1923 A dentist who is at woik on her teeth reports return 
of power to letract the angle of the mouth 

Nemological Report by Di Geoige Wilson The first electrical 
reactions weie made seventeen days after the injury and showed no 
leaction to faradism and leactions of degeneration to galvanism 
Twenty-three da}s (May 4) aftei the accident there was a slight return 
of motion at the angle of the mouth and a strong faradic current pro- 
duced slight reaction She was treated with electricity, galvanism at 
fiist and later faradism two or thiee times a week until the first 
of September 

The return of powei in the lover part of the face was quite rapid, 
but veiy little if any lecovery has taken place in the upper branch of the 
seventh nerve About the first of August she first began to show some 
moiements in the lowei part of the face vhen the eye was winked and 
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also movements of the eye when the lower part of the face was moved 
This is probably due to the fact that some of the fibres m growing 
chstally lose their way, those which should go to the upper part of the 
face going to the lower and those which should go to the lower part of 
the face going to the upper 

Dr Charles H Frazier said that he was particularly interested in 
whether it was physically possible for nerve restoration to take place with 
return of function in twenty-four days Estimating on the basis that nerve 
regeneration occurs at the rate of cm per week, it is quite possible for 
new axes to have grown down m this case from the point of injury to the 
end muscle within the specified time A point which had occurred to him 
was whether or not it was possible to revise the laws of physical repair in 
cases of nerve injury because it is generally understood that after complete 
dissolution before regeneiation takes place, degeneration takes place m the 
duct If that were true it would hardly be conceivable that function could be 
restoied within the specified time He had no recollection of any other case 
which recovered as rapidly as this 

Concerning the retuin of function in the occipital frontalis, for some 
reason or other this frequently occurs 

Doctor Eliason added that he had no especial difficulty except in finding 
the proximal end of the nerve He put three fine silk sutures in it and 
obtained good approximation There is no doubt about the fact that the 
nerve was cut, and that the return of function is authentic Doctor Frazier 
had said he had never heard of a case being as rapid Doctor Spiller, also, 
thought it very unusual, but said he had never heard of the facial nerve 
being sutured within one hour of the injury to it, and thought this might 
have something to do with the rapid legeneration 
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The President, Dr Eugene H Pool, m the Chair 


PENETRATING ULCER OF THE LESSER CURVATURE OF THE 

STOMACH, BILLROTH II 

Dr Richard Lewisohn presented a man, thirty-nine years old, who 
was admitted to Mt Sinai Hospital June 20, 1923 There was a two 
months’ history of upper abdominal cramps and of nausea There had 
been no vomiting The Ewald test-meal showed free HCl 45. total 
acidity 83 X-ray examination showed a penetrating ulcer of the lesser 
curvature above the reentrant angle 

Doctor Lewisohn stated that 111 ulcers situated m the proximal half 
of the stomach, it might be of importance to visualize, on the X-iay 
pictuie, the distance between the caidia and the ulcei Although the 
usual X-ray picture outlines the stomach, it does not give any infor- 
mation as to the exact location of the caidiac opening By using a nasal 
feeding tube, m combination with a ureteral X-ray bougie, he had been 
able m a number of cases to visualize the cardia on the rontgenogram 
At operation June 30, a srtiall ulcer (size of a dime) was found A 
subtotal gastiectomy was performed, from a point proximal to the ulcer 
to beyond the pylorus Both ends weie closed and stomach and jejunum 
were united by a IMurphv button The patient made an uneventful 
recovery He was discharged July 24 The button was passed four 
weeks aftei the operation Microscopic examination showed a benign 
ulcer The patient has gamed 35 pounds since his operation and feels 
perfectly well The stomach empties so rapidly that it was impossible 
to get stomach contents for chemical analysis, though the tube was passed 
30 minutes aftei the test-meal had been taken X-ray examination 
(Octobei 8) shows that the stomach empties rapidly, no residue after 
thiee hours 

DUODENAL ULCER, BILLROTH I 

Doctor Lewisohn presented a man, forty-two years old, who was 
admitted to Mt Sinai Hospital July 23, 1923 He had suffered from 
intermittent epigastric pains for six years These pains had become 
\er} se\ere duiing the last week before his admission The pains were 
leheved bv vomiting Ewald free HCl 68 total acidit} 89 There 
was some tenderness on pressure m the right epigastrium X-raj, 
examination showed an irregular duodenal cap, marked hjperperistalsis 
and a residue after six hours Diagnosis duodenal ulcer 

Operation (Julv 28) re\ealed a small thickened area in the first part 
of the duodenum on its anterior w^all The thickened area w^as about 
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one-half inch long A crater could not be felt A partial gastrectomy 
was performed, including the diseased area of the duodenum and about 
8 cm of the distal portion of the stomach The two ends were reunited 
by using the Haberer modification of the Billroth I technic The 
abdomen was closed without drainage 

Microscopic examination showed a superficial callous ulcer, not 
entirely healed The patient made an uneventful recovery Ewald test- 
meal taken sixteen days after the operation, showed free HCl 25, total 
acidity 66 

The patient was sent home three weeks after operation He feels 
perfectly well now and has gained ii pounds in six weeks 

X-ray examination (October 8) shows that the stomach empties 
rapidly , no residue after three hours 

PERFORATING GASTRIC ULCER 

Dr Hugh Auchincloss presented a man, fifty yeais old, who had 
been treated for nine years in the Out-patient Department for supposed 
chronic pulmonary tuberculosis He was a cigarmaker and smoked 
heavily Didn’t drink For seven vears he had had mild gastric symp- 
toms Attacks of epigastric discomfort and pain three to six hours after 
meals for two months at a time with free intervals of six or seven 
months definitely worse dining the past two years He has had acid 
regurgitation and substernal burning For two months has not only 
had a poor appetite, but has been afraid to eat, so that he has lost 15 
pounds 111 two months and become lery weak and discouraged The 
stools have been dark for two weeks and for the past week he has 
vomited several times, brownish material, especially at night 

His first admission was on Februaiy 9, 1923, eight months ago 
There was tenderness and visible peristalsis in the epigastrium He had 
bad teeth, a short systolic murmur at his apex, but his lung signs were 
negative There was a slight leucocytosis, 10,500, polymorphonuclears 
78, and his red count showed 4,700,000 Haemoglobin 80 Wassermann 
negative Blood urea 28 gms per litre Blood COo 49 volumes jier 
cent Fasting expression showed blood , free HCl 50, total 95 Test 
meal free HCl 57, total 67 A niche was described by Doctor Golden 
as present at the pylorus, probably on the gastric side, with persistent 
mcisura opposite 

From February 9, he remained in the ward on a selected diet for 
twenty-four days He lost his pain, all his symptoms disaj^peared, and 
he gamed 12 pounds Fie was advised to have an operation, but felt so 
well that he decided to go home on his own responsibility, signing a 
hospital release slip 

Three weeks later he reported at the Follow-up Clinic vith no 
gastric symptoms, eating four meals a day as outlined for him by 
Doctor Bauman He had gained about 15 pounds more, was working 
regularly and on the crest of the wa\e A note made at that time states 
our conviction that he would ha\e a recurrence He was warned several 
times to report at once on the onset of pain or signs of hemorrhage 
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One morning, thirty-se\en da}S later, he came to the Out-patient 
Department, having two days previous!}, slight epigastric discomfort 
About SIX hours previously had awakened at 3 a M , vomiting a \ery 
large amount of brown, soui fluid described as at least tvo quarts 
This was repeated m smaller amounts, up to 9 o’clock in the morning, 
when he came to the clinic He was seen m the Emergency Wai d by 
the House Surgeon, who found that there was slight tenderness, no 
rigidity, no evidence of free fluid, but leucocytes 18,200, polymorpho- 
nuclears 85 per cent He was sent to the ward 

Just as he was being put to bed he began having very violent pain m 
right lower chest, epigastrium and right side of abdomen, much worse 
with motion, causing him to cry out and groan and beg for help Rigid- 
ity and tenderness became evident, but the signs were not as diffuse as is 
generally seen They were mostly in the right upper quadrant as in a 
localized peritonitis There was a readily appreciated absence of liver 
dulness The heart and breath sounds could. not be heard over abdomen 
On his wa} to the operating room, an effort was made to show an air 
shadow over the dome of the Iner by taking an X-ray plate in as erect 
position as possible, but nothing was demonstrable 

He was operated on within an hour of his perforation There was 
much air and brown fluid in the upper alidomen Peritoneum was 
injected An ulcer opening about 5 cm in diameter with some indura- 
tion about it appeared at the pylorus, it was thought on the gastric side 
This was sutured with three Halsted mattress sutures taken from below 
upwards and then two from stomach to duodenum A posterior short- 
loop gastro-enterostomy was done, suturing without clamps and a button 
jejuno-jej unostomy performed b} inserting one-half the button m either 
limb when the jejunum was open during the gastro-enterostomy 

The post-operative course was uneventful There was no pain, 
distention, vomiting or bleeding 

The Murphy button was lost m one of the enemata It was seen by 
X-ray first on the seventh day, and again on the thirteenth da} , over the 
sacrum, but was absent when plate was taken on the twenty-fifth day 
Four and one-half months later he weighed 128 pounds, and reports 
free of symptoms The interesting features in this case are i Nine 
}ears considered to ha\e tuberculosis, whereas he had mild gastric 
disturbance seven }ears When admitted, no active tuberculosis signs 
could be found 2 Tenderness occurring on first admission as a sugges- 
tion that the ulcer was perforating 3 Earl} loss of liver dulness 

4 Absence of heait and lung sounds over abdomen with perforation 

5 In mobility to demonstrate gas in peiitoneum b} X-ra} after perfora- 
tion but before opeiation 6 That he should ha^e perforated under 
immediate obser^atlon vhile in the hospital proMding a somewhat 
exceptional opportunit} for noting eaily ph}sical signs and pathology 

Reexamination of the stomach fne months post-operatn e showed 
an apparentl} normall} w orking gastro-enterostom} No barium passed 
spontaneously through the p}lorus There was no six-hour gastric 
residue The antrum seemed to close off quite well but there was slight 
iiiegularit} on the lesser cur\ature apparent!} just abo\e the p\lorus, 
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which might be due to the crater of an ulcer If this does represent an 
ulcer crater, it is very small, and looks nothing like what was seen at 
the previous examination The duodenum was not satisfactorily seen, 
as little barium could be expressed through the pylorus 

FINNEY PYLOROPLASTY FOR PYLORIC STENOSIS 

Dr John C A Gerster presented a man of thirty years, who was 
admitted to Mount Sinai Hospital, August 25, 1923 (Service of 
Dr A A Berg ) There was epigastric distress for five yeais pre- 
viously occurring one and one-half to three hours after meals, accom- 
panied by nausea and pyrosis, no vomiting, lost 12 pounds in two 
years Except for slight icteric tint, physical examination was negative , 
Ewald test meal of 6 ounces showed, 54 free acid , 70 combined acid 
X-ray (August 27) showed increased peristalsis, duodenal bulb 
irregular at all observations , large residue after six hours , model ate 
residue after twenty-four hours Wassermann negative At operation 
(August 29) pyloric stenosis was found due to a stellate scar on 
anterior surface of first part of duodenum Many adhesions aiound 
gall-bladder present Typical Finney pyloroplasty Uneventful conva- 
lescence except for congestion of right lower lobe for two days after 
operation Discharged on the eighteenth day October 8, forty days 
after operation, X-ray examination showed good tone and peristalsis 
No residue at six hours October 9, test meal showed free acid 58, 
combined acid 74 Has gained 18 pounds 

Case H A man, thirty-eight }'ears old, was admitted to klount 
Sinai Hospital, April 20, 1923 (Service Dr A A Berg ) He 
complained of stomach trouble foi two or three years, a series of 
attacks of epigastric pain lasting a few days at a time and accompanied 
by pyiosis and vomiting had occurred Between attacks he felt well 
Last attack two weeks befoie admission Lost 10 pounds in six months 
Physical examination showed an emaciated, aniemic man wnth slight 
cyanosis Otherwise physical examination was negative X-ray exami- 
nation April 23, showed extreme gastrocoloptosis Duodenal bulb 
irregular at all observations Increased peristalsis and slight delay m 
motility Only one ounce of Ewald test meal was obtained Free acid 
5 , combined acid 10 Wassermann negative At operation April 28, 
a small callous ulcer of anterior surface of first portion of duodenum, 
one-quarter of an inch in diameter, was excised in the course of a 
typical Finney operation Discharged on the seventeenth da}' after 
operation Specimen excised reported by pathologist to be a typical 
callous ulcer 

X-ray October 8, 1923, more than fi\e months after operation, 
show'ed good gastric tone Peristalsis not increased At first, no food 
passed through opening for ten minules, then it began to go through 
slowly At six hours there was a small residue in the stomach, one- 
quarter of the meal in the ileum the rest in colon October 9, test meal 
showed free acid 45 , combined acid 60 Has gained 12 pounds 

Case III J A , a man, forty-three }ears of age, was admitted to 
the Lenox Hill Hospital, July 4, 1922 (Service of Dr DeWitt 
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Stetlen ) He ga^e a history of twenty }eais’ chronic indigestion with 
pain one hour after meals In 1914, had a gastric hemonhage Four 
hours before admission, expeiienced sudden intense epigastiic pam with 
vomiting Ph}sical examination showed a thin man with board-Iike 
rigidity of abdomen who evidentl} was suifenng from acute peifoiation 
of the stomach At operation, the peifoiation, 3 mm in diameter on 
the anterior sui face of the stomach near the pylorus, was closed with a 
silk mattress sutuie Much fiee glairy fluid in the peiitoneum with 
some gas, pelvis drained through a supiapubic stab wound Uneventful 
con\ alescence Discharged August 8 X-iay at that time showed 
marked ptosis Stomach empty m six hours 

Re-admitted about one year later, August ii, 1923, stating that 
duiing the past few months there had been giadual development of pain 
after eating, vomiting of food eaten seveial days befoie, consideiable 
loss of weight 

Physical examination re\ealed an emaciated man with a dilated 
stomach (clapotage) and a healed light rectus epigastric scar August 
14, X-ray examination showed 24-hour residue in stomach larger than 
immediate filling, probably due to admixtuie of food Greater curva- 
tuie of stomach in pelvis 

>' August 16, at opeiation, silk mattress sutuie found embedded in 
anterioi wall of stomach at site of foimer perforation No induration 
here When stomach was opened in the com se of pyloroplasty, mucosa 
at site of former pei foration exposed and found normal 

September 5. stomach empty in three and one-half hours Dis- 
chaiged same day, aftei uneventful convalescence 

Octobei 10 Has gained 30 pounds since opeiation 

CONGENITAL CYST OF IHE COMMON BILE DUCT 

Dr Richard W Bolling presented a specimen of a congenital C3'-st 
of the common bile duct The specimen was removed fiom a six 
months’ female infant at autopsy, eighteen days after operation The 
history was of normal biith and development until three months, when 
the mother noticed that the eyes were becoming yellow, the child, 
howevei, continued to nurse well and the stools weie yellow or green 
Shortly after an increase m the size of the abdomen was noted and the 
urine became very dark 

The child was admitted to Saint Luke’s Hospital, June 19, 1923, 
when fi^e months old, being referred to the pediatric service by Doctor 
Calhoun During its stay in the hospital its stools varied in color from 
white to yellow 01 green, but in spite of repeated examination bile vas 
ne\er demonstrated Shortly after admission Doctor Bolling saw 
the child in consultation and found an emaciated female infant with 
jaundiced scleire Occupying the upper abdomen was a globular 
cystic mass about three and one-half inches in diameter, extending 
downwaid from the under surface of the Inei The liver edge could 
be demonstrated abo\e and the outline of the right kidney behind and 
to the outer side Rontgcn-iav examination made at this time showed 
a shadow of inci eased densit\ occupying the right portion of the abdo- 
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men The duodenum was apparently stretched over the summit of this 
mass and the small intestine and colon were displaced to the left 
Lateral exposure showed the stomach extending anteriorly to the abdom- 
inal wall, lying almost at i ight angles to the spine 

The possibility of cyst of the common duct was suggested and 
operation advised, which was carried out July 6, after transfer to 
surgical division A 

A large cystic mass was found pushing forward the pyloric end 
of the stomach and the duodenum, which latter was stretched across the 
top of the cyst and flattened out like a ribbon The gall-bladder 
appealed normal and communicated with the cyst by means of a patent 
cystic duct No communication with the duodenum could be made out 
The contents of the cyst, about sixteen ounces of yellow fluid, weie 
evacuated and an anastomosis with the duodenum effected The fluid 
gave a positive test for bile and contained much bile pigment The 
wound was closed without drainage 

The child did well for ten days, but then began to fail, and died on 
the eighteenth post-operative day Following the operation the stools 
varied in color from clay to green, but bile was never present At 
autopsy the cyst was found much contracted and empty The stoma 
was patent, but there had apparently been no secretion of bile The 
condition of the liver evidenced an advanced state of biliary cirrhosis 
The cyst consisted of a dilatation of the common duct The openings 
of the hepatic and cystic ducts could be made out, but there was no 
demonstrable communication with the duodenum other than the arti- 
ficial stoma made at operation The opening of the pancreatic duct into 
the duodenum could be demonstrated 

The condition is one of considerable rarity In an article in the 
British Journal of Surgery, in January of this year, Morley reports two 
cases and refers to thirty-nine m the liteiature The condition usually 
occurs in females and the average age is twelve to fourteen yeais An 
instance has been noted in the fatus and one case is reported in a man 
of fifty-six who had had trouble since his twentieth year The diag- 
nosis IS usually a matter of some difficulty The rational treatment 
appears to be choledocho-duodenostomy without drainage 

ACUTE PERFORATED ULCER OF THE STOMACH AND DUODENUM 

Dr John A McCrcerv read a paper with the above title, for 
which see page 91 

Dr Charles L Gibson admitted that the case for gastro-enterostomy 
is gaming adherents and that there are many people who can be benefited 
hv this operation, but he felt that more ot these cases of perforation would 
be saved if the surgeon confined himself to the immediate emergency 
He believed that if 1000 cases were operated on by a simple procedure and 
1000 by gastro-enterostom}', one case at least would die in the gastro- 
enterostomy series and this thousandth case was worth saving He felt 
much as Panchet said “ If it is left to the patient he will prefer to be 
saved in two stages rather than to be killed in one ” Nobody could lay 
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down the law to experienced surgeons and many gastro-enterostomies were 
done wisely, but it had so happened that in the speaker’s personal experi- 
ence only one gastro-enterostomy had seemed necessar} It had been 
said this evening that he had reported, lo per cent of his cases required 
reoperation He thought it fair to reply that if a surgeon has a relatively 
small primary mortality he will have more candidates for trouble The 
question of how much stenosis is produced b} the ulcer or cicatrization 
requires a little judgment In many cases the stenosis involves only one side. 
It IS not a circular contraction, and there is subsequent disappearance with 
the healing of the ulcer The elimination of slough brings about the healing 
of the ulcer Consequently, one should exercise a little discretion Gastro- 
enterostomy m the body of the stomach does not result well and has 
some drawbacks 

Doctor Gibson presented another argument, to wit If a surgeon post- 
pones operation he may be able to do a better, wiser, and more radical 
operation than gastro-enterostomy The tendency of the times is for more 
and better surgery, and leaMng an ulcer behind or doing an operation not 
involving the destruction of the ulcer is a confession of failure Surgeons 
of great experience are now performing operations on duodenal ulcers that 
the speaker would not have believed possible a few years ago 

As to the question of referred pain, Doctor Gibson thought a history of 
it could often be elicited He had seen patients with pain in the right 
shoulder , in one it was at the base of the neck The elicitation of a history 
of this pain is interesting It is short-lived, comes on early after perforation, 
lasts only a few minutes, and then goes away Meanwhile the greater pain 
goes on and the patient forgets the lesser one Recently, a patient who was 
asked about this clavicular pain denied it, but when convalescent he recalled 
having had the pain The speaker believed this pain to be absolutely diagnostic 

Doctor Gibson then described three technical procedures which he 
believes are of value 

1 Patient should be given a swallow of colored fluid, such as methylene 
blue, as this facilitates locating the perforation easily 

2 Opening the peritoneum under water If a bubble of gas escapes 
the diagnosis becomes absolute 

3 When the application of sutures is likely to cause constriction, real 
or apparent, interrupted sutures are used and the line is made vertical to the 
axis of the duodenum or the p}lorus (Heineke-Mikuhcz technic) Constric- 
tion IS 1 educed to a minimum 

4 Analysis of 78 cases shows the value of early operation In the 
i8-houi period are included two cases that died of conditions independent 
of the operation one a man who got out of bed the night after the operation, 
drank a lot of water and collapsed, temjierature of 105°, oedema of lungs, 
and prompt death , autops} show ed an irreproachable condition The second 
case died fort\-fi\e da \5 after the original operation and tw’enU -three da}s 
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after an operation for empyema, autopsy showed no connection with the 
abdominal condition 

SUMMARY OF SEVENTY-EIGHT CASES OF ACUPE PERFORAIION OF 
STOMACH AND DUODENUM 


Cases 

Perforations 

Deaths 

Per cent 


hours 



59 

12 

4 

65 (32) 

2 

l8 



5 

24 

I 

200 

12 

Over 24 

8 

66 6 


Total mortality, i6 6 per cent 


Dr Alfred Stillman said that in his personal cases absence ot liver 
dulness had been frequent, and a distress more marked than in cases of 
appendicitis, amounting to shock, often suggested the diagnosis About 
one-half of the cases closed had to be reopened , however, he preferred to close 
the peiitoneal cavity without drainage 

Dr Robert T Morris agreed with Doctor Gibson that one ought not 
to do more work than is actually necessary in these cases , he personally went 
a step further by simply making a short incision quickly, introducing a drain, 
putting the patient upon the Alonzo Clark opium treatment and then reserving 
further operative work for a moie appropriate time with the patient in 
better condition 

Doctor Morris had arrived at this position in a natural sort of way 
Forty years ago there weie few surgeons outside of the big cities Men from 
New York weie more frequently called to long distances for cases of gastric 
or typhoid perforation Sometimes the patients were dead, but sometimes 
they were better These latter were the ones who had to be accounted for 
Why were they better^ The question of natural protective resources of the 
individual appeared Carrying this idea to its logical conclusion Doctor 
Morris who had formerly used the short incision and drainage tube m 
despeiate cases only, moved up to the point of using this method in cases 
that were not so serious , with notably good results Later he had done all 
of the modern operations — gastro-enterostomy, and partial gastrectomy He 
had now gone back to the simplest, quickest drainage operation and to the 
Alonzo Clark opium tieatment, reserving a severe operation for a later date 
and often finding it unnecessary 

Not quite enough had been said in this discussion about the persistence 
of original causes after operation for gastric ulcer These must be looked for 
in focal infections or peripheral irritations and must be eliminated hor 
example, in the second case shown b}" Doctor Gerster, the patient was 
evidently suffering from heterophoria The correction of heterophoria by a 
proper authority might result in complete disappearance of gastric or duodenal 
symptoms Doctor Morris worked more and more m harmony with the 
internists in cases of midgut ulcer, doing less and less surgical work 
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Dr John Douglas said that the matter of what should be done in the 
way of more than closure of the perforation seemed to be the main question 
open to discussion He believed that m most cases of perforated ulcer, 
closure of the perforation was all that should be done But that if a surgeon 
starts an operation with the set and fast idea of what should be done in 
every case, he will not always get the best results There are the late cases 
m which the mortality is always high and in which it is generally conceded 
one should do no more than close the pei foration In a few other cases it is 
still debatable if it is wiser to do more In a small number it is possible to 
burn the ulcer out, then do a closure Many of these patients have no further 
symptoms But there are other cases in which the ulcer which is perforated 
IS greatly indurated directly at the pylorus and can be closed only with 
difficulty and leaves considerable deformity and constriction In these cases, 
if operation is done within the first few hours after perforation, when there is 
little peritoneal soiling and the patient’s condition is good, a gastro-enterostomy 
can be done after closure with little if any increase of mortality and a far 
better piospect of cure of the patient Doctor Gibson argues that if looo 
are closed with gastro-entei ostomy and lOOO are closed without it, if there is 
one more death from the moie complicated operation, the simplei operation 
should always be done On the supposition that this is true, out of looo 
simple dpeiations, loo patients will have to be operated on again according 
to his statistics and far more according to the figures of Doctor McCreery, 
and as there is a mortality of about 3 per cent following simple gastro- 
enterostomy from avoidable complications, the number of deaths from this 
second operation must be taken into consideration before accepting 
his reasoning 

As far as Doctor Lewisohn’s case is concerned. Doctor Douglas could not 
^ee why three-fourths of the stomach should be taken out for an ulcer the 
size of a ten-cent piece Burning out the ulcer with a cautery, followed by 
gastro-enterostomy would have given, he believed, good results Simple 
excision in the second place would have given a good prospect of cure Doctor 
Douglas did not consider that the criticisms of gastro-enterostomy were 
entiiely justified The follow-up clinic at St Luke’s did not show' these 
bad results As far as the Finney operation w'as concerned, Doctor Douglas 
believed that there w'ere a number of cases where the induration and the 
extent of the ulcer made the Finney operation very difficult or impossible 
to do. but w'here the ulcer w'as close to the pylorus or a healed ulcer caused 
obstuiction of the p}lorus, it gave excellent results 

Dr W\lion i\I \rtin said he regarded statistical information as unsatis- 
factoi \ as in main instances dissimilar cases w'ere grouped together It is 
the geneial experience borne out In Doctor McCreer}’s series as in all others, 
that the time factor is of the utmost importance He hardh thought Doctor 
McCieei} would be in favor of gastro-enterostoim in the ca^^es with well- 
established general peritonitis nor m fa\or of gaslro-enterostonn in ulcer of 
the body of the stomach 
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The question therefore was whether or no a gastro-enterostomy should 
be done in early cases of parapylonc perforation and Doctor Martin believes 
It rather confusing for Doctor McCreery to include cases outside this group 
and that it was slightly misleading to state in his resume that gastro- 
enterostomy has not affected the mortality It seemed fairer to state that 
gastro-enterostomy m suitably selected cases has not affected the mortality 
This question, as many another in suigical practice, will always in the end 
hang on the individual judgment and disposition of the surgeon 

Dr Eugcne H Pool said that a striking fallacj'^ pervades all discussions 
in regard to gastro-enterostomy for perforated ulcers of duodenum Namely, 
an evident impression in the minds of many surgeons that a gastro- 
enterostomy IS a thoroughly reliable and harmless procedure In reality it 
must be recognized that every patient with a gastro-enterostomy is handi- 
capped In about 20 per cent of gastro-enterostomies symptomatic disturb- 
ances occur, and in two to thiee per cent of cases a marginal ulcer develops 
The latter condition is about as distressing to the patient and as troublesome 
from the operative point of view as is any gastric condition One should 
therefore not feel that m adding a gastro-enterostomy a harmless procedure 
has been performed A gastro-entei ostomy should always be avoided if this 
can properly be done It should not be performed because it can be safely 
carried out technically Of course, in eaily cases where the inversion of 
the ulcer obstructs the pylorus, or in large callous ulcers, a primary gastro- 
enterostomy IS indicated But in the vast majority of cases closure of the 
ulcer will affect an immediate cure If such cases are carefully watched 
after the ojoeration, indications for gastro-entei ostomy will develop in a 
considerable proportion on account of gradual pyloric obstruction Gastro- 
enterostomy may then be done with relative safety and under definite 
indications This appears better than subjecting all cases to gastro- 
enterostomy at the initial operation 

Doctor Lewisohn, in concluding the discussion, said that in former 
years he had hesitated to sacrifice large parts of the stomach when the ulcer 
vras very small The final results following partial gastrectomies, however, 
had proven far superior to those following more conservative procedures m 
the treatment of gastric ulcers 

Doctor Auchincloss, answering a question regarding jejuno- 
jejunostomy, said he was not sure he had been right in doing this So far, 

cases had done well where it had been used It should be remembered that 
it was a procedure that made gastro-enterostomy successful in the " long-loop 
days He agreed with Doctor Pool that gastro-enterostomy was by no means 
a completely successful operation, even in duodenal ulcer cases 1 he speaker 
said he knows one well-known surgeon who has been doing antero-enterostomy 
in all his gastro-enterostomy cases for over fifteen years and believes it has 
lessened the follow-up discomforts in his cases This, however, was rather 
contrary to the more recent notions as regards the alkalinity of the small 
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intestine being of benefit when it gets into the stomach, which theory is not 
convincing and is a matter calling for further observations 

Doctor McCrccry said that he full} agreed with Doctor Stillman that 
drainage was very rarely necessary m earl} cases and when used could usually 
be limited to drainage of the abdominal wall Doctor Pool had spoken of 
the danger of the development of marginal ulcers following gastro- 
enterostomy Doctor McCreery realized that marginal ulcer must ahva}s be 
borne m mind as a possible and, perhaps, the most serious complication of 
gastro-enterostomy This had been emphasized by the fact that, during the 
period covered by the paper, two cases of acute perforated jejunal ulcer 
following gastro-enterostomy had been admitted to the division How'e\er, 
he felt that there were two factois which should in future dimmish the 
frequency of this complication In the first place, the more accurate h.emo- 
stasis and sepaiate mucous membrane suture made possible b} operating 
without clamps, and in the second place a more careful control of the 
patient after his discharge from the hospital woth particular reference to 
diet, made possible by improved methods of follow-up Doctor Douglas had 
emphasized the point which Doctor McCreery felt was of most interest, 
which was that each perforated ulcer should be considered as an individual 
problem There was geneial agreement that nothing but closure should be 
done in late cases or for those in poor condition but in early cases there 
was considerable leeway Unquestionably, many of the soft ulcers would be 
cured permanently by simple closure, but callous ulcers presented a difterent 
problem, and it was in these cases that a gastro-enterostomy or, possibly, an 
excision and pyloroplasty, should be considered m an effort to diminish the 
high percentage of secondar} operations necessitated by simple routine 
closure of the perforation 
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Cleft Lip and Palate By Truman W Brophy, M D P Blakiston’s 

Son and Co , Philadelphia, 1923 

In 1915, Doctor Brophy’s Oral Surgery was published, and this contained 
his work on Cleft Lip and Palate The present volume considers these two 
subjects alone, adding to his previous publication the results of more recent 
investigations and inventions, with the improvements in technic that have 
been made One can only feel the greatest admiration for what Doctor 
Broph}' has done in this difficult work with his immense experience 

The general apathy and ignorance of medical practitioners, in regard to 
this subject, is explained by Doctor Brophy to be due to the fact that in igiS^ 
only SIX out of sixty-four leading medical colleges of our country had chairs 
on Oral Surgery Patients with these lesions are usually referred to the 
General Surgeon, whose interest in them is as slight as his special knowledge 
of the defects to be corrected 

There should be special hospitals for these patients in all our centres, 
under the charge of an expert thoroughly familiar with the varying anatomical 
formations, and the necessary technic for correction These lesions belong 
essentially to the specialist The general practitioner will have to be educated 
along lines advocated by Doctor Brophy, whose views are more and more 
prevailing The mam object of closing a cleft palate is to obtain perfect 
speech , but how seldom this is obtained in the late operations, usually per- 
formed where the cleft has been allowed to widen, and the defect is onl)' closed 
by soft parts Doctor Brophy maintains that to obtain perfect speech, it is 
necessary, in veiy early life, to correct the spreading of the tuberosities of 
the superior maxilla, and that the defective speech is only secondarily due to 
the atrophy of the palatal muscles The method to bring the bones together, 
at the earliest possible moment after birth, is Doctor Brophy’s signal contribu- 
tion to cleft palate surger}^ This should be done, if the cleft of the palate is 
complete, before the fifth month while the bones are soft Two months or 
later, after the union of the bones, the lip is united, and the soft palate is 
closed from the sixteenth to the twenty-second month, just before the child 
begins to talk The very early closure of the cleft hard palate has been 
objected to by others, because of the alleged increased mortality due to the 
operation, but Doctor Brophy maintains that the death rate of children with 
unoperated, cleft palate is much higher than of children with normal palates, 
and that the deaths resulting from this operation, are less than this increase 
Doctor Brophy’s reasoning seems sound, and one can only explain the lack 
of enthusiasm on the part of the profession to embrace his views by the failure 
to appiehend the minutiai of the operation It is a highly technical procedure 
The obstetrical medical piactitioner must be educated to send these httle 
patients, just as early as possible after birth, to a surgeon who knows how to 
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close the bones, according to the Brophy technic, and not \\ait for months, 
until the bones are thoroughly ossified, as is the customar} piocedure now In 
a cleft lip with a cleft palate, the nose is ahva}s deformed, and, by first 
bringing the hones together, the nasal defoimity is usuall} fairly corrected 

Before operating upon a cleft hp, after the hard palate has been closed, if 
the nose is broadened and flattened, it should be given its pioper foim by 
appropiiate measures wdiich are fully described and illustrated Then follow 
descriptions of opeiations to cure the \arious types of cleft hp wuth explana- 
tory pictures Doctor Brophy says that haie hp is a misnomer because it 
does not resemble the hp of a hare wdiose cleft is in the median line He 
prefers to call it cleft hp He has eschew^ed all other methods, previously 
used, to prevent the separation of the sutuied edges of the cleft lip, except 
Doctoi Logan’s lip traction bow^ which is described on page 24 With this 
appliance, tension on the hp may he increased or diminished at will, which is 
not possible with any other device The procedures for closing cleft lips aie 
simple and aie fully described Protruding, piemaxillaiy bones should never 
under any condition, be excised The vomei should he obliquely split and the 
premaxillary bone forced backwaid and held in place by silver wore sutures 
against the maxilLe The edges of the premaxillaiy bone wdiere the} approxi- 
mate the maxillae, should have all the inteivening soft parts removed, and the 
same is tiue of the maxillary bones Non-union is due to the iiitei position 
of soft tissues and failure to immobilize A noimal, maxillar}'^ arch can be 
secuied onl} by ti eating the paits 111 the same manner as one w^ould an 
ununited fiactuie Excision of the piemaxillaiy bone leads to a very ugl} 
defoimity, lecession of the upper hp, frequently combined with a marked 
contraction in wudth of the upper hp, m comparison with which, the lower hp 
seems to be relatively vei} prominent and thick To correct this defoimity a 
V-shaped portion of the low^er hp is removed and .added to the upper hp 
by means of a pedicle This procedure is fully described and illustrated 
by photogiaphs 

Among 2676 cleft palate operations pei formed by Doctor Brophy up to 
1921, there were 125 deaths, or an operative moitahty of only 467 per cent 

Biophy asseits, contiary to some otheis, that the bones in cleft palate are 
not defectne in structure nor incomplete in development, but simply show 
abnoimal elevation of the palate and failuie of union, the cause of which is 
still under dispute 

He uses onl} lead plates, sutures of sihei wire and horsehair in cleft 
palate operations Bioph} sti esses the point that shock in a child under 
thiee months is much less se\eie than after that time Ver} little anresthetic 
is requiied in a child two weeks old. as the reMewer can testif} from his own 
experience Such a child seems insensitne, due to the fact that the central 
nei\ous s}stem is }et non-medullated 

Bioph} classifies fifteen forms of cleft palate with diagiams of each 1 he 
first SIX forms concern ^arlous t}pes of cleft of tlie soft palate and thc'^e may 
be closed at am time up to the period when the child begin= to talk Forms 
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seven to fourteen inclusive concern clefts of the hard palate, and they should 
all be closed by moulding the bones together while they are still soft, preferably 
before two months Aftei fi-\e months it is impossible to bring the bones 
together by any technic The only resource then is to cover the cleft with soft 
parts Form fifteen is inoperable because the premaxillary bone is wanting, 
leaving a large notch in the antenor part of the palate which must so remain 
The various operations on all the forms is clearly pictured so that he who 
reads may easily run To accomplish these operations much patience and 
technical skill are required The difficulty is that the general surgeon will 
usually not take the time to acquire knowledge of the necessary details, in 
consequence of which he frequently fails, condemning the method when it is 
his ov n shortcoming Theoretically, Doctor Brophy is undoubtedly correct in 
his conception of the necessity of the very early moulding of the bones together 
m order to get perfect speech later on The time is coming when eveiy child 
with a cleft palate will be leferred to the surgeon immediately after birth, and 
the surgeon, if he is conscientious, will have to learn the technic as so 
beautifully worked out by Doctor Brophy Protiuding premaxillary bones 
should never be removed, but should be displaced backwards so that the raw 
edges will be brought m contact with the raw edges on the maxillae, where 
they will unite with these as would be the case, where they fractured Among 
adults. Doctor Brophy considers, as inoperable, a patient in which there is an 
absence of tissue or one in which theie is so little tissue that the construction 
of a hard palate surgically would be impossible even though we use the 
pharyngeal muscles, in which case a useful artificial palate should be made 
Doctor Brophy has demonstrated without cavil that the beneficial result of the 
early operation is that it peimits the normal development of the bones and 
consequently the function of speech which is the great desideratum On 
page 214, he summarizes, in fouiteen paragraphs, the advantages of his early 
operation In adults the operation, as Brophy performs it, is not different 
from that customanly performed The edges of the lifted-up mucopenosteal 
flaps are sutured with horsehair and lead plates are put on the sides and held 
in place with silver wires as relaxation sutures Lateral relaxation incisions in 
the hard palate are used, Init for the purpose of relieving tension in the 
soft palate, no lateral incisions through the tensor palati, or any of the 
othei palatal muscles, should be made as the function of the palate is 
permanently damaged thereby On page 249, he gives eight reasons vhy 
lateral incision through the soft palate should not be made When the 
palatal muscles are too short, Brophy has advised a brilliant procedure to 
lengthen the palate He makes an incision (page 254) through two-thirds the 
width of the palato-pharyngeal muscle and adds this tissue to the end of the 
palate, thus securing a palate as long as one wishes This increased length 
enables the palate to come in contact with the posterior pharyngeal wall 
Doctor Brophy, through 1921, has done 5076 cleft palate operations, with 264 
deaths, or 5 20 per cent mortality 

The book has \aluable chapters on Infant Feeding by Doctor Belknap, 
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with su]3])lementary suggestions m feeding Cleft Palate children by Doctor 
Brophy There is a chapter on the Training of Speech after Cleft Palate 
Operation by G Hudson-Makuen, and another on Eugenics, in which 
Doctor Brophy expresses his belief that heredity is a powerful influence in 
causing Cleft Lip and Palate, and that “ in view of the conclusions reached by 
students of eugenics, I am satisfied that these defects are endemic ” The 
book closes with an extensne bibliography, coveiing the time from Celsus to 
the present 

No suigeon who pietends to do cleft hp and palate operations can afford 
to be without this epoch-making book It is a complete treatise on the subject, 
and no one need look further for a consideiation of any phase of the subject 
The reviewei can only express his admiration at the clearness of the descrip- 
tions of the various procedures, supplemented as they are so full}'^ with 
466 illustrations 

Clarence A McWilliams 

Diseases or the Rectum and Colon and Their Surgicvl Treatment 
By P Lockhart Mummery, FRCS, Eng, Senior Surgeon to St 
Mark’s Hospital foi Cancer, Fistula, and Other Diseases of the Rectum, 
etc New Yoik William Wood and Company, 1923 
The author cleaily states in the preface that this book is not a revision of 
his former book on diseases of the rectum, because it seemed wiser to combine 
two volumes into one This certainly is progiessive and altruistic medical 
book-writing when we observe that thioughout his text he has honestly adhered 
to that viewpoint 

To a reader familiar with books dealing with this specialty in medicine his 
thoroughness, broad knowledge and, above all, the expression of his frank 
personal opinions are most edifying and gratifying 

The ^olume not only piesents a thorough and veiy liberal discussion of the 
medical and surgical tieatment of rectal diseases, but also a most compre- 
hensne treatise on the surgical treatment of the diseases of the entire colon 
He theieby makes complete this knowledge, seldom described but necessary, 
in a text-book on the subject 

One IS impressed by the author’s familiarity with American medical 
literature on the diseases of the colon and rectum because of the numerous 
quotations and leferences which bear out this fact This book is emmentl} 
serviceable as an international treatise that is broad enough m its Mews to 
include a recognition of American ability, which should be taken as a compli- 
ment by any readei in this countr} 

Martin L Bodkin 
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CRIPPLED JOINTS AND PLAT FEET 

Editor Annals or Surgery 
Sir 

The most common orthopiedic affections which have come my way have 
been atti ibuted to “ rheumatism,” chronic arthritis and flat foot The essence 
of the former and the existence of the latter were m ninety per cent of the 
cases unheeded by the doctors who had been previously in attendance An 
anomaly which, as a general surgeon, I can only assign to defective teaching 
or to ineptitude induced by the latest fizzle — indized by the term “team 
work ” which unwittingly, in the first instance, eliminates the rudimentary 
maxim “ look and see ” and, in some quarters, is soothingly interpreted as 
“ dud ” to trouble about any detail examination until the germ finder, blood 
solver, ray leader and scatologist have given their verdict Then arrives the 
psychological moment for clinical acumen and diagnostic wisdom 

I do not know of any advance during recent years in medical science of 
greater importance to the health of the community than the discovery that 
diseased teeth (frequently an unsuspected pus bag or latent septic root) are 
the usual cause of what is nothing more nor less than a form of pyaemic 
arthritis which gradually produces mai ked deformity 

During the past two years I have had four cases under treatment who 
were carried into hospital on a chair and appeared at first sight hopeless 
cripples — knee joints fixed in extreme flexion by “ dry ” arthritis They had 
been previously under other medical treatment and in each — on admission — 
the mouth was a cess pit carious teeth, vile stumps and foul gingivitis 
Within twelve months — after immediate removal of the putrid teeth 
followed by location in the “ continuous outdoor,” liberal feeding (with wine 
or stout), daily massage, and diathermy — these patients walked out of hos- 
pital with free movement in knee joints A result, as viewed from the past, 
which almost admits of the term — miracle 

In many instances it is quite remarkable what a sudden subjective improve- 
ment follows in the general condition of the patient I frequently hear within 
a week or so after the infected teeth have been got rid of, “ I feel quite differ- 
ent ” “ I have not felt so well in myself for years,” etc 

Rarely a day passes without my having to send some patient to a dentist 
with request, “ If you cannot see anything suggestive of a septic focus, please 
have an X-ray photo taken ' Occasionally I have had to change the dentist 
and photographer before finding it 

F/af Foot — At a minimum calculation one patient per fortnight consults 
me for some condition of feet, ascribed by his medical attendant to gout or 
rheumatism, terms for which on examination I cannot find any meaning 
except as academic screens for scientific ignorance or for what is more 
perplexing, sheer laziness 

Invariably I ask such patients when your boot and sock were off, did 
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your doctor request you to put your foot to the ground ^ The reply lo to i 
js, “ He did not ” He failed even to observe the rule of a vet “ see a 
suspect limb in action ” 

Surely it is not asking too much of a man, even at peril of his being 
kicked out of “the team,” to muster up sufficient energy as to beg of e\er\ 
patient who happens to consult him about a foot in which there is no obvious 
lesion, to remove the other boot and sock and take a few paces over the carpet 

By doing so I feel certain that patients would hear much more about 
correction of strain, the necessity for a pair of suitable boots and special 
exercises and a great deal less of what may be truly described as a disgrace 
to the term Medicine 

With all respect to that exalted mentality which takes pride in exclaiming 
so that all may hear “ oh, I am sure I know nothing about that first 
take him to the physician ” or “ to the nerve man ” I have in diagnostic 
quest, for many years, made it a practice to strip the patient scan him 
anteriorly, posteriorly and laterally from the crown of his head to the soles 
of his feet and give a special glance, feel, ear or tap to the things I pass 
on the way 

Regardless of what people may think or say, I maintain (and shall continue 
doing so) that if the practice of medicine and surgery is to continue ranking 
as a profession, thoiough clinical (detail) examination must always be made 
and diagnostic probability focussed by the physician or surgeon primanh m 
charge of the case before seeking what then becomes the inestimable aid of 
the experts pieviously mentioned, without whose assistance our work to-day 
would be an anachronism John O’Conor, M D , 

Buenos Aires, Ai genfina 

THE TOXINS OF PREGNANCY AND GALL-BLADDER 
DISEASE IN THE FOETUS 

Editor, Annals or Surgery 
Sir 

I was much interested in Doctoi Kellogg’s article on “ Gall-bladder Disease 
in Childhood ” (Annals or Surgery, May 1923) There is in this his usual 
carefully guarded statements which are much admired The significance of 
his summai} is to me important 

The statement that “cholelithiasis in the newborn appears to be due to 
an unknown fcetal patholog} and is usualh fatal,” is quite in line witli ni} 
studies, and the author’s statement that m acute “infections” of the gall- 
bladdei “no other infection could be found” shows the dilemma in w’hich 
the clinicians find themsehes The same factors that produce cholelithiasis 
and cholec\ stitis in the foetus are found to lie at work in the adult In our 
rcseaiches on the toxins of piegnanc\ from tissue breakdown it wa^^ found 
that no other toxin produced the pathological changes in the mother or 
oft spring This toxin is the cell substance itself freed b\ dismtceuation from 
the cell and is therefore appropriate!} termed c}tost In these researches 
we haAe made (o\er 1000 animals) on mothei and otTspnn" with cMost 
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reaction, all varieties of cholecystitis were shown — with and without stones 
This pathology of the bile channels is only incidental to other changes produced 
by tissue toxin cytost The early acute leaction found in the liver beginning 
in the bile ducts in the poi tal zone was obsei ved by me as early as 1903 when 
expel imenting with what I then termed “ shock toxin,” now known as cytost 
The repeated observations on these fundamental biological changes which I 
have reported in over 100 publications, ought to make it easy to trace the 
clinical findings and the origin of these changes in the liver This is especially 
so, since Limousin of Pasteur Institute, Prof Henri Hartmann and Professor 
Jeanneney (of the Universitie de Bordeaux) have verified this work It 
seems mci edible that the clinical mind must remain contented with a statistical 
and symptomatic explanation when well-known biological principles are so 
well established Unless it can be agreed that fundamental knowledge is 
only acquired by expeiimental research, no furthei discussion is profitable 
Empiricism and pure assumption for the explanation of liiological phenomena 
is no longer tenable 

The “ unknown foetal pathology ” which the author lefers to has been the 
subject of much reseaich by biologists on the egg cell and embryo , In this 
all the reactions were found to be due to the action of the cell substance itself 
on the living cells In low concenti ation cytost acts as a cell stimulant, excites 
cell division, growth and increased metabolism In high concentration of 
cytost the opposite condition is produced morbidity and death 

This IS quite in line with empiiical expeiience That which stimulates 
in low concenti ation causes disintegration in high concenti ation It is not 
difficult to follow as the embryo develops into a foetus the same law continues 
Be that as it may, the twent3-five 3^ears of lesearch which I have conducted 
on the principle of cytost reaction and their results which have been reported 
in over 100 publications, has received full xenfication by biologists working 
in similar lines As concrete evidence I might refer 3'ou to Limousin’s recent 
report of this work (Joui Medicale Francais, June, 1923, pp 238-40) 
This biochure contains full laborator3r verification, also clinical observations 
which he had delegated to others at the Pasteur Institute The French are 
among the most able critics in science, as well as art, and if authority is all 
that IS needed, it will be found here 

Doctor Kellogg’s excellent repoi t should stimulate the most rigid investi- 
gation of the biological reactions which occur in the pregnant state, and note 
that similar reactions occur in the non-pregnant state 

Fenton B Turck, M D , 

New Yo)k City 
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THE TREATMENT OF PARAT.YSIS OF THE RECURRENT 
LARACs^GEAL NERVE BY NERVE ANASTOIMOSIS- 


Bv ClIVRLES H Frvzier, MD 

OF PjIILVDrLPIIIA, Pa 


Ptcfacc Dr Chevalier Jackson and the writer in TaAuary, 1923 
cussed the possibility of lelieving that most distressing condition Inlateral 
\iaralysis of the recurrent larxngeal nei\e b\ a method compaialile m piin- 
ciple to that emplo3ed so successfully m paraKsis of the facial nene Ihe 
mitiatne foi this discussion must be acci edited to Doctor Jackson to whom 
has been refeired for adwce and treatment a number of patients from \arious 
])aits of the countr} , wnth bilateial parahsis of the lecurient lanngeal nei\e 
follownng thcioidectomies 

The possibility of accidental tiauma to this nene in opeiations upon the 
tlnioid gland has ahva\s been appreciated, and surgeons, m the elalioiation 
of then technic, hare endear 01 ed to dense methods rvheiebr the leciirrent 
I'lirngeal nene rrould be pi elected fiom mjun That the accident mar occui 
m the hands of the most expeiienced and skilled opeialoi has been demon- 
stiated br the mateiial at hand It is not necessarr foi the puipose of this 
discussion to revierv the raiious ai tides dealing rvith this complication of 
thr roidectomr , sufiice it to say it is not unreasonable to assume that m the 
majontr of instances the nene is injured eithei at the mfenoi jiole of the 
lateral lobe or at its passage to the innei side of the lateial lobe as it couises 
ujirrards m the groore lietrveen the trachea and oesophagus At all erents 
if the nene has been resected throughout its entiie course, the conditiom 
essential foi the opeiation to be proposed are lacking That this mar hajipen 
rras illustiated m one of oui cases 


Z G File Xo 863 N S Diagnosis Unilateral Parairsis of tlic Recurrent 
Larriigeal Ncrre Patient rras operated upon in anotlier hospital, Marcli, 1017 at 
which time all of the right lobe and possihh some ot the left lobe rrcre rcinored 
She was referred to mr clinic at the Unirersitr Hospital hr Dr Ilenrr K 
Pancoast with an enlargement of the lelt lobe of the thrro.d gland and a 
parairsis of the right recurrent larriigeal nerre Operation was undertaken for 
the relief ot the parairsis but it rras impnsMble to find anr remnant of the recur- 
rent hrriigeal nerre Apparentlr it had been remored throughout its course rrhen 
the right lobe had been re'-ected at the prer lous operation 

Clinical ConsidLUiiwiiS Complete Inlateral parairsis of the recurrens 
* Read before the Philadelphia \cadenir ot Surgerr, October i, 1923 
XoTt Up to the time 01 pubheition three pitieiits hire been operated tipoa and 
rrhile ‘-urticieiit lime ha'; not ekip-ed to make i find report in trro of them there i^- 
erideiicc ot reUirniiig function The record 01 oiilr one ot the-e ca'-C' i'- n'cluded 
lit this contrilnitioii 
11 
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implies paralysis of the intrinsic muscles of the laiynx, the constrictors, 
dilators and the intrinsic tensor While tins in turn rarely implies aphonia, 
more or less impairment of phonation usually is present, due to the paralysis 
of the lateral crico-arytenoid muscles and the thyroarytenoideus It is attended 

also with dyspnoea more or less acute, according 
to whether the paralysis of the posterior crico- 
arytenoid muscles is complete and bilateral If 
both sides are paral 3 '^zed but not yet cadaveric, the 
lespiratory distress is such that a tracheotomy 
becomes a matter of urgent necessity rather 
than choice 

Doctor Jackson leminds me that a monolateral 
or bilateral paralysis of the recurrent laryngeal 
nerve may be present in a patient with an excel- 
lent voice — a fact which the general surgeon may 
not appreciate Many surgeons have erroneously 
taken themselves to task for causing a paralysis, 
which as a matter of fact may have existed before 
the thyroidectomy The erroneous inference was 
drawn because the patient before the operation 
had a perfect voice In the goitre clinic at the 
University Hospital, eiery patient is sent to 
Doctor Jackson’s Clinic before the operation for 
a report on the functional activity of the vocal 
cords, as a matter of protection and satisfaction 
to the suigeon the pre-operative condition of the 
vocal cords should be made a matter of record 
It IS often not until the lost tonus results in a 
cadaveric glottis that the husk} “ stage whisper ” 
aphonic stage is reached In fact, according to 
Jackson this stage may never be reached In one 
1 I // 0 under his observation it has not yet occurred 

yV 1/ j at the end of twenty-two years 

J The teims “complete” or "total” paralysis 

should be used only m the condition of the larynx 
Fig I —Schematic illustration m whicli not Only are the abductors, tensors and 
paraiysif A “Lrmafphonatmn* adductors paralyzed but the reflex tonus gone 
para^ysis^*" c"phonatiom p^raVy^s (See Fig I ) In this total paialysis the glottic 

has reached the tensors (thyroary- u ^ j i i i J ic 

tenoidei) D final complete ctiink IS Wider and dyspiioea lessened, tnere ib 

stage postici thyroarytenoidei la- ^ , i i ji i Pul- 

teraies all affected In this last much air waste and the voice IS very husky, -vui 
stage \\hich may never be reached _ , , i i r 

the voice IS husk> and there is monary complications may develop from aosence 
air waste cooperation m the bechic cycle and 

the patient may even “ drown m his own secretions ” 

In cases of subtotal paralysis, posticus paralysis of one vocal cord and 
partial posticus paralysis of the other, the possibility of impending suffocation 
should the partial paralysis of the functioning cord become complete, is such 
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that a tracheotomy should be performed as a precautionan measure 
illustration of this, I may cite this case 


As an 


f 
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J C File No 844 N S The patient uas referred to me because 01 a recur- 
rent laryngeal parab'sis She had a thyroidectomj performed elsewhere on June 
19, 1922 Her voice has never been normal since but is growing stronger 
although her 
breathing has 
been growing 
more difficult 
February, 1923, 
a laryngeal ex- 
amination in the 
clinic of Dr 
Chevalier 
Jackson show'cd 
one arytenoid 
cartilage e n - 
tirely immobile, 
the other par- 
tially so The 
left cord 
showed a lack 
of tension Feb- 
ruary 13, 1923, 
a tracheotomy 
was performed 
February 17, 

1923, an exami- 
nation of the 
lungs with 
t r a c hcotomy 
tube open re- 
vealed certain 
changes from 
the signs found 
prior to trache- 
otomy April 27, 1923, lar\ngoscopic examination showed that the patient needed 
onh' about two millimeters more abduction of her right cord to ha\c a fairh 
satisfactory glottic chink 
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Fig 2 — Sho\Mng the course of the recurrent HrynpcTl nerve and the 
ramus descendens h>pOf^]ossi The inferior constrictor of the phar>n'^ has 
been removed to expose the muscular branches of the recurrent laryngeal 


With a liacheotoim tube in place the danger of suffocation is, of course, 
a\eited But the establishment of a tracheal fistula is meieh an emergenc\ 
measuie and tvere there no piomise of lelief, no means of dealing directlj 
w itli the essential lesion the situation is tragic In the past. Doctor Jackson 
has lesorted to sc\eial methods, whereby the tracheal tube ma\ e\entiiall\ 
he dispensed with (i) by dilatation of the glottis with bougies, resulting 
111 oiitwaid displacement of the arUenoid cartilages, ( 2 ) In \entnculocordcc- 
tonn 1 enlo^ mg all of one ^ ocal coi d and the adjacent a entncular floor anterior 
to the \ocal proces*; This ingenious method admits; on mspiiation an adeqii.ite 
supph of air, thus dispensing with the tiacheotoim tube, hut it <ines not 
re‘^toie the fle\ihihU of phonation and the patient for a long tunc !<= unable 
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to talk except in a whisper Eventually a fairly loud, though rough, phonation 
of deep pitch is obtained , but the method is crude compared to restoration of 
innervation without endolaryngeal opeiation The shortcomings of this pallia- 
tive endolaryngeal operation prompted Doctor Jackson to consider other 
methods of relief and at this juncture our conjoined efforts began 

Conti a-mdicatwns It is necessary to be certain that there is free motility 
of the ciico-aiytenoid joint In case of fixation of this joint, it would be hope- 
less to expect any 
motility to be re- 
stored no matter 
how pel fectly an 
anastomosis might 
restore iniieivation 
The best method of 
determining the de- 
gree of motility of 
the crico-arytenoid 
joint is b} making 
passive motion 
with a laryngeal 
forceps used 
through the direct 
laryngoscope 

Physiological 
C onsidci atioiis — 
Given a case of 
nerve intei ruption 
from trauma, one’s 
first inclination is 
an attempt at res- 
toration of contin- 
uity by direct end- 
to-end suture This 
principle has long 
been ajDphed, of 

course, to injuries 
Fig 3 — The recurrent laryngeal nerve and its terminal branches ^ i -npriTS 

drawn to a larger scale showing its terminal branches and its relation to tO Hci 

the inferior corner of the thvroid cartilage , - . 

and that, it ma} 

applied to the n recurrens has been demonstrated We take it foi gi anted, 
theiefore that m anj^ opeiative undertaking for paralysis of this nerve the 
operator first investigates the possibilit}'^ of repair by end-to-end suture 
Assuming, as I believe will be the case in some instances, that this operation 
is not feasible, because the neive lesion is too extensive, what othei operative 
procedure is applicable’ Nerve anastomosis is the first to come to mind 
For this purpose a nerve predominant!} motor m function is desirable n 
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the operatne treatment of facial parahsis the n h},poglo‘;sub and n acces- 
sorius ha^e been chosen For the n recurrens I at once cho=:e the i descen- 
dens hypoglossi 

It would seem that the i descendens Inpoglossi both from anatomical 



Fig t — *^ho\MnR rcHlionship of recurrent Hr\ npeat ncr\c to the inferior constrictor ot the 

vind the inferior corner of the tin roid cartilage 

and pin biological coiibideiations for our purjiobe nould be ideal Situated 
not too fai fiom the n recuircns readih exposed on the sheath of the 
caiotid Aesscls and of suflicient length m make possible its transjiosition to the 
peiijihcial stump of the injured ner\c the r Inpoglo^si flescendciis ni it- 
anatomie lelations offers all that one could ask tor 

While \\c know little or nothing of the ])ln "lolngic jirnces-^ wherein the 
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cortical centre for a given movement accomplishes its puipose through a new 
peripheral connection, as when the n hypoglossus is implanted into the 
n facialis, the fact remains that by this process the cortex finds a way to act 
and voluntary motion is restored One has but to recall the patient’s ability 
to close the e)"e or whistle after a hypoglosso-facial anastomosis Without 
any knowledge of the physiological modm opciandi, whereby the cerebral 
cortex assumes this new function, writers on this subject frequently refer to 
the process as one of reeducation But whatever may be the nature of the 
process, it would seem reasonable to assume that the more alike the old and 



the new, the normal and the assumed function of a given coitical centre, the 
greater the likelihood of its performing its newly assigned duties Or, to put 
this thought in other words, the nearer the cortical centres presiding over 
the movements under consideration, the greater the possibility of one centre 
assuming the function of another It is true, is it not, that the functions 
of the muscles supplied by the n recur rens and the r descendens hypoglossi 
are alike m this respect, namely that the muscles they supply, that is both the 
intrinsic and extrinsic muscles of the larynx are physiologically a part of the 
same apparatus If, therefore, this be true, viewed from the physiological 
angle, the r descendens hypoglossi would be the nerve of choice Not only 
should it be chosen on anatomical and physiological grounds, but because the 
residual paralysis of the sternohyoid and sternothyroid muscles, which the 
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i clescendens h}poglossi supplies, is a matter of no \er\ great consequence 
either from the cosmetic or functional standpoint In this respect theie is a 
striking difference between the r descendens h} poglossi and the n accessorius 
or n hypoglossus, either of which one ma} use for facial parahsis If the 
n accessoiius is emplo3^ed, the resulting paiahsis of the trapezius and sterno- 
cleidomastoid IS not without its discomforts and disability, if the n hypo- 
glossus, the lesultmg hemiatrophy of the tongue, while not interfering either 
with speech or deglutition, sometimes disturbs the patient’s vanit} As a 



Fig 0 — V sinj^le suture introduced m both nerves before section of cither 

mattei of fact hemiatioph) of the tongue may be pre\ented b\ suturing the 
n descendens In poglossi to the peiipheral stump of n Inpoglossus 

While the letuin of \oluntai3 motion is an accepted fact, after a facio- 
In poglossal anastomosis can the same be said of in\oluntar3 or subconsciom 
mo\ements^ I ha\e }et to see the case in which the complicated iinoluntar} 
oi expiessional mo\emcnts aie restored aftei a facioln poglossal anastomo‘'i‘^ 
This (j pi ion would seem a matter of \er\ practical moment when consider- 
ing a method of lestoring function to the \ocal cords We enter at once into 
the lealm of function other than \oluntar\ Looking for a muscle mo\emcnt 
analogous to that of the Aocal cord mo\ement as m the act of inspiration, we 
find one not unlike it in the action of the constrictor muscles of the plnrMix 
but there is no instance of parahsi'; of the^e mu«cle> which ‘•o far a? I know 
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function has been restored b} any surgical procedure, that is by any transfer 
of ner^e impulse from one nerve to another, as m the customary fascio- 
h)23oglossal anastomosis Whether the involuntary act of winking might 
come within the category of movements under discussion, is an open question 
This movement, of course, is governed by muscles 'supplied by the facial 
nerve but, curiously enough, I have no record of an observation or an inquiry 
into the return of this mocement after a successful suture of the hypoglossal 

to the facial 
nerve I find, 
howec er, an 
observation 

/ b}^ Kennedy 

(Philosophi- 
cal T ransac- 
tions of the 
Royal Society 
of London, 
Series B, vol 
cell, pp 93- 
163) who in 
a case of fas- 
c 1 a 1 spasm, 
sutured the 
spinal acces- 
sory to the 
facial nerve 
and 470 days 
after the 

operation 

Kennedy 
noted that 
“ winking as 










Fig 7 — The central segment of the r descendens h> poglossi united by a single 
suture to the peripheral segment of the r h> poglossi 

quite efficient” This is a very significant and quite pertinent obsercation 
Whether function would be restored to muscles engaged m an in\ oluntary 
or subconscious movement would depend chiefly upon whether tlie movement 
was initiated b)^ a peripheral or central stimulus In this particular mo^ ement, 
1 c , contraction of the dilators m respiration, the stimulus is peripheral, and 
since the peripheral mechanism has m no wise been disturbed, it is not 
unreasonable, accepting our premise, at least to admit of the possibiht) of 
a return of this involuntary movement after a properly executed nerve anas- 
tomosis The proof of the pudding, howe\er, is in the eating, and we must 
wait developments in the cases already operated upon 

Technical Considci afwui After these rather theoretical considerations. 


a reflex move- 
m e n t was 
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let us turn to the steps of the ojjeration itself We c()ntem])late an cnd-to-end 
sutuie between the r descendens Inpoglossi and the ])eri])her<d segment ot the 
n lecurrens A hnef reference at this point to the legional anatonn i^ 
pertinent One can Msuah/e the couise of the lecurieni lai^ngeal nei\e in 
Its normal relationshij)s (see Figs 2 and 3) and I call attention to the rela- 
t!onshi])s of the ner\e abo^e the su])erior pole of the th\roid gland es])ecialh 
to the lowei bolder of the inferioi constrictor of the jdiarMix behind ^\hlch 
the nerve passes before its hifui cation We must assume that as a lule from 
t h e superioi 
pole of the 
lateral lobe 
down, thr> n 
recuiiens will 
be entangled 
m cicatricial 
tissue, lesult- 
mg fiom the 
prev 1 o u s 1 } 
p e r f o 1 med 
t h } 1 01 dec- 
tom y, fiom 
which it 
would be dif- 
ficult, if not 
impossible, to 
disengage it 
It IS essential, 
t h e r e f o 1 e, 
that some 
a n a t omical 
guide be se- 
lected, A\hich 
will dll e c t 
one to the 
nei\e aboce 
the lc\cl of 
the Intel a 1 

lobe 01 the stump of it M\ ''Indies m the anatomical laboratory m ma'crial 
kmdh jdated ,U ni} disjiusal In Dr John C Idci'-lcr led me to thoove the 
inlcMioi coinu ot the tlnioid caitilagc (Fig 4) as the most constant and 
icadih lotah/cd anatomical guide This jiioccss and the mfenor constiutor 
of the phaiMix which is .ittachcd to the mtciior cornu and the adiaccnt 
surtace of the tlnioid caitilage are the imponnnt an.itomical hndm.irss and 
one ma\ scc the n iccmicns dnidmg at diis Reel into two bianihc' one to 
su])])l\ the Intel lor constnctoi .-ind one to the intrinsic mu'clc'- of the Ian a' 
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Once the peripheral portion of the nerve has been uncovered and identified, 
the remainder of the operation is plain sailing E\en with the directions as 
given for finding the peripheral segment of the nerve, the task is not an easy 
one and a number of dissections should be made in the anatomical laboratory 
before attempting the operation in the clinic 

Steps of the Opeiation — i Ancesthesia It must be recalled that there is 
m situ a tracheotomy tube which cannot even temporarily be removed The 
administration of the anaesthetic through the tracheal tube is not practicable for 

obvious reasons Hence, the operation must be 
performed under local anaesthesia (Novocain- 
adrenahn ) 

2 Incision It IS to be recalled, also, that 
there is the scar of the collar incision from the 
original thyroidectomy plus the tracheal fistula 
To minimize the incidence of wound contami- 
nation from tracheal fistula, the incision should 
be as far away from the median line as is 
consistent To meet all the requirements an 
oblique incision is made along the anterior bor- 
der of the sternocleidomastoid muscle (Fig 5 ) 

3 Identification of peripheral segment of 
the n recurrens This dissection is carried out 
according to the instructions already given 
(See technical considerations) 

4 Identification of the ramus descendens 
hypoglossi The nerve is readily identified as 
it descends on the anterior surface of the 
sheath of the carotid vessels 

5 Introduction of single epineural suture 
of arterial silk in both nerves while in contin- 
uity, that is before either is bisected The point 
at ^\hIch the suture should be introduced m the 
ramus descendens hypoglossi should be deter- 
mined by careful measurements A point 
should be selected, which after transposition 
will enable the suture to be tied without an} 

tension whatsoever and preferably above the point at which are given off branches to 
the omohyoid, sternohyoid and sternoth} roid muscles (Fig 6) 

6 Bisection of nerves and tying sutures (Fig 7 ) 

7 Wound closure There is a potential source of infection from the tracheal 
fistula which must never be lost sight of throughout the operation After the 
incision is made, wound draperies should be used to protect both the margins and 
the deeper planes of the wound Unnecessary wound trauma must be avoided b} 
clear, sharp dissection and before wound closure hasmostasis should be absohitt 
The wound itself is closed with tier sutures, the cutaneous margins with 
Michel clamps 

8 After-care The toilet of the tiacheal fistula should be entrusted to a 
special attendant Small gauze pads should be applied beneath the flange of 
the tracheal tube and changed as often as they become soiled A strip of gauze 
half an inch wide is sufficient to protect the operatne vound The smaller the 
dressing, the less likely contamination b^ continuit\ from the tracheal fistula 

RepOit of Case — H, File No 1570 N S referred to the Neurosurgical 
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Fic 9 — Schematic illustration 
of the shape of the glottis and posi- 
tion of the cords before and after 
anastomosis of the right n recurrens 
with the right n descendens showing 
improvement in tension tonus and 
glottic lumen Mirror view^ Case of 
bilateral recurrent paralysis compli- 
cating cervical goitre The upper 
illustration shows the condition before 
operation The right cord (R) is 
cada\eric 
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Service at the Unuersitj Hospital, b> Dr Che\alier Jackson and Dr John 
C Heisler 

In another clinic a tlij roidectomy had been performed in 1917 Tollouing this 
the patient complained of shortness of breath and difficulty in breatlnng The 
dyspnoea became more distressing and m December, 1922, a tracheotonn was 
performed by Dr Gabriel Tucker A laryngeal examination at that time showed 
almost complete bilateral paralysis of the vocal cords In June, 1923, Doctor 
Jackson referred the patient to the Neurosurgical Clinic for an anastomosis of the 
r descendens hypoglossi to the n recurrens 

Operation June 29, 1923 End-to-end suture of the peripheral section of the 
recurrent laryngeal nerve to the descendens hypoglossi The operation was per- 
formed under local anaesthesia Through an oblique incision following the 
anterior border of the right sternocleidomastoid muscle the region was exposed 
and the stump of the recurrent laryngeal found from 2 to 3 cm below the lower 
margin of the thyroid cartilage Evidently it had been severed at the previous 
operation just above the isthmus The descendens hypoglossi w'as readily found 
and divided at the proper level and the tw'o segments united w’lth a single arterial 
silk suture The wound healed by first intention 

In tw’O weeks the patient was discharged from the hospital with instructions 
to report to Doctor Jackson for observation 

September 20, 1923 Doctor Jackson examined the patient and wrote me as 
follow^s “ Mirror examination shows the glottic chink on deep inspiration to be 
about tw'ice as wude as before operation There is more movement in the cord 
and while the excursion is only slightly greater, it is, I think, sufficient to 
be unmistakable ” 

Encouraged by the positive evidence of returning function fifty-two days after 
operation, the patient returned to the Clinic at the Univcisity Hospital for a nerve 
suture on the left side November 7, 1923 

Operation November 73, 1923 Proceeding under local anaesthesia, an incision 
W'as made, as at the first operation, along the edge of the sternocleidomastoid 
muscle What remained of the recurrent laryngeal nerve was found just at its 
point of bifurcation into terminal branches beneath the inferior constrictor of the 
pharynx For adequate exposure it was necessary to divide this muscle The 
r descendens hypoglossi was then isolated and divided at a point sufficiently far 
down to admit of its apposition to the recurrens without tension Apposition was 
cfTectcd with two epincural arterial silk sutures Wound closure vvitliout drainage 
(Fig 8) 

November 26, 1923 Doctor Tackson submitted tins icport “A very encourag- 
ing feature of the improvtmcnt is the restoration of tonus and tension The right 
thvroarytcnoidcus, which was apparently motionless before the operation, is now 
quite active With restoration of tension and tonus, the crescentic form of the 
cordal edge has been replaced by a normal margin The patient notices a decided 
iinprovcmcnt. subjcctive'v, m the larvngeal air-way ” (Fig 9) 

It IS too soon of course to expect any restoration 01 function m the left side, 
but the continued signs of returning function as recorded in Doctor Jackson’s 
several reports, gives promise of an eventual recovery 
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BENIGN TUMORS OF THE BREAST ENCAPSULATED ADENOMA 


A BRIEF SUjMMARY OF THEIR CLINICAL AND PATHOLOGICAL FEATURES 

By Joseph Colt Bloodgood, M D 

OF Baltimore, Md 

S\\OPSis — The more common tumors of the breast Multiple tumors Multiple 
encapsulated adenoma Single encapsulated adenoma Single encapsulated adenoma 
chnicall> malignant Palpation of encapsulated adenoma Palpation of larger encapsu- 
lated adenomas Aberrant adenoma Sarcoma m intracanalicular myxoma Differential 
diagnosis between small encapsulated adenoma and sarcoma Encapsulated adenoma 
microscopically suspicious of cancer Ultimate results m patients operated on for 
encapsulated adenoma, without the removal of the breast Adenoma in pregnancy and 
lactation Operations upon the breast during pregnancy and lactation Exploratory 
incision and excision of benign tumors of the breast First method of exploratory 
incision Second method ot exploratory incision Third method of exploratory incision 
Plastic closure Conclusions 

The mote common tumors of the breast ate the encapsulated adenoma, 
some types of clvonic cystic mastitis (the most frequent of which is the blue- 
domed cyst), and fully developed caicmoma The sen i hits carcinoma largely 
leads the soft medullaiy carcinoma 

Othei lesions of the bieast, both benign and malignant, are relatively 
mfiequent 

In teaching students, both befoie and aftei graduation, and in reviewing 
one’s own expeiience for the purpose of improving methods foi the recog- 
nition of the benign from the malignant, both clinically (based on history 
and palpation) and pathologically (based on the gioss and microscopic 
appeal ance at the exploiatory incision), one should beai m mind the common 
occunence of these three great groups and first master them 

Multiple Tumois (Figs i and 2 ) I employ the designation A to mean 
a single tumor m one breast, B a single tumor m both bi easts, C multiple 
tumoi s m one breast, D multiple tumors m both bi easts 

When the letter E is placed after A, B, C, or D, it indicates that the 
single, 01 the multiple, tumors aie indefinite 

Multiple definite tumois in the groups, B, C, and D, are larely malignant, 
and if so in my experience, always mcuiable I have recently checked tins 
most caiefulh Therefore, if one can palpate a definite tumor m each breast, 
01 multiple definite tumors m one or both breasts, a mistake m diagnosing 
benign will never do any haim To completelv excise one or both breasts, 
or even to perform the complete opeiation for cancer on both sides, would be 
an unnecessai v mutilating opei ation and should not be done without exploring 
one of the tumors m each breast and ascertaining their pathological nature 
Personal!} I have ne\er observed a definite single tumoi in each breast 
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Fir I — pTthol \o 9627 Multiple 'idenom'i removed from one breast, ill cnenpsuHted the 
Hr^cr tumor IS of the fibro'idcnom'i t\ pc the smaller represents an example of each t\ pc fibroadenom i, 
intracanahculir and c\stic adenoma From onj^inal paintmp 




Fk 2 — P\ hoi Vo 0^)2” O 1 ^ i ♦^da c^ai ^ p jp^i o * ^ - 

h’‘*tci On palpaM )n o it la-'p^ la"' •'ma 1 ij\abb n h in i** 1 ^ *» ^ 

V la 1 iio\ tide a o’-s i '^1 >^ea^ Op ’* t Re ^ a ^ r * r ^ 

1 1 Oic t V 1 **< a< 1 fen \ t a e"" e -e"' ai^ 1 * ^ ^ t < ^ 


i: ! 



JOSEPH COLT BLOODGOOD 


or definite multiple tumors in one or both breasts to be malignant, unless there 
was definite clinical evidence of malignancy 

The more common multiple tumors are the encapsulated adenoma and the 
blue-domed cyst, and for such lesions, complete removal of the breast is 
not necessary The larger, or the growing, or the painful tumors may be 
removed My lecords show that too many breasts have been sacrificed for 
multiple tumors m one or both bi easts These women run no more risk of 
cancer, and perhaps less risk, than women in whose breasts no lumps can 
be palpated 

Multiple Encapsulated Adenoma fFig 3 ) There are three types of 
adenoma of the hieast— fib) oadenoma [82 cases] (sometimes called pendnctal 
adenoma), inh acanalucilar myioadenoma [198 cases], and cystic adenoma 

^ b 



Tk 


-a and b 


Surrounding breast — the appearance one adenoma projecting like a dome above the 

appearance of bisection see^ Fig ib PaHinl The dome is gray not blue For 

tinct capsule and the zone of breast removed f The tumor m Fig a-a bisected Note the dis- 

resembles somewhat normal breast at tumor The tumor is of the fibroadenoma type and 

microscopic picture Puberty It has less stroma and more parenchyma See Fig 4 for 


varieties are far more frequent than the cystic 
tv DPS TI 1° cystic adenomas to 280 of the other two 

frequently'^muLple ““'‘‘P'e, the other two varieties are quite 

commm'afourT™' '“y « any age, but are distinctly more 
common at puberty and before twenty-five years of age 

infrequenth' tv rr, multiple tumors belong to one type, but not 

It IS neier nerecc 1 & f le growing or the extremely painful tumor 

■n which all the nm T"'"’ ^ “"<!>" many cases 

been noted removed, their disappearance has 

tumor^tLlirmttnfisl^^^ Palpation finds but one definite 

be considered A small wenty-fiv^e )^ears of age, cancer must always 

situated m a laro-e fitti I adenoma buried in breast tissue or 

large fattv breast may palpate like a small infiltrating scirrhus 
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Then, again, circumscribed carcinoma, especially when buried m breast 
or of deep position in a fatty breast, cannot be distinguished from an eni 
lated adenoma The earlier a patient seeks advice after first feehr 
tumor the more frequently one palpates benign tumors suggesting malig; 
and malignant tumors suggesting benignancy Therefore, every st 
should be on his guard The most important points are fiist, ne" 
consent to any delay , second, always to operate in a hospital and prepa 
patient for the complete operation for cancer , thn d, whether you e; 
the tumor, or excise it for diagnosis, always be prepared for the imir 
chemical or ther- 
mal cauterization 
of the wound I 
piefer pure car- 
bolic acid and 
alcohol and a fifty 
per cent solution 
of zinc chloride to 
the cautery 

Less than one 
week ago an ex- 
perienced s u r - 
geon, one of my 
own students, a 
teacher of sur- 
gery and surgical 
pathology in a 
medical school, 
was so certain 
that the palpable 
single tumor was 
benign that he 
allowed the pa- 
tient to persuade 
him to remove it 

under local ansesthesia m his office After its removal and gross bis€ 
he was horrified to find that it suggested malignancy, but he was nol 
position to proceed with the complete operation Fortunately micro, 
study demonstrated the tumor to be a non-encapsidated henign adenom 
not a carcinoma 

In my own clinic I have the greatest difficulty m getting older and 
experienced internes to remember to prepare for immediate che 
cauterization when a breast tumor is explored for diagnosis 

As a matter of fact, every single tumor of the breast m a woman 
twenty-five years of age, m which the operator concludes that it is not 
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Fig 4 — Pathol No 21 193 Microscopic section (low power) oi 
adenoma shown in Fig 3 The breast beyond the capsule is very f attj 
parenchyma in the tumor has no normal lobules with developed acini 
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character to justify the complete opeiation without exploration, must be 
looked upon as potential cancer and be exploied 

Single Encapsulated Adenoma, Clinically Malignant (Fi^ 5 ) My lec- 
01 ds show that encapsulated adenomas of all types aie so rarely associated with 
retraction and fixation of the nipple, with atrophy of the subcutaneous fat, 
dimpling and fixation of the skin, that if the complete operation were per- 



Fig 5 — Pathol No IS9S3 Section through encapsulated adenoma (clinically malignant) , 

surrounding breast This patient an adult woman at the menopause had a knoum movable 
man\ years duration After a trauma it grew from the size of a twent\-fi\e-cent piece to ^at ot ^ 
cent piece There was atrophy of the subcutaneous fat and slight fixation of the skin Ihe j 

operation for cancer w as performed Exploring the tumor after operation demonstrated oedema ou 
the capsule Microscopic section of the tumor (Fig 6) shows no evidence of carcinoma or sarcoma 
glands show no metastasis and the patient is well more than five years since operation 


formed in all such cases, ver}' few women would be mutilated NcA^eitheless 
these clinical signs of malignancy now and then do occur with encapsulated 
adenoma It has been niy rule, that when the tumor has the palpation of an 
encapsulated adenoma oi a cjst, and the free mobility of a benign tumor, 
I am apt to explore the tumor, e\en when there is a suggestion of dimpling of 
the skin 01 atroph} of the fat or slight fixation oi retraction of the nipple 
This IS especially tine if the little tiinioi is in the nipple cone 

More frequently haie the clinical signs of malignancy been obseryed when 
the encapsulated adenomas ha\e been multiple and the malignant signs haie 
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"been present over one of the tumors This is a very important thing to 
remember, because this knowledge will save an unnecessary mutilation of the 
patient I have just noted under the heading Multiple Tumors, that they 
are usually benign, and if malignant never curable Therefore, if there are 
multiple tumors and one of them clinically suggests malignancy, it is quite 
justifiable to explore this tumor 

Palpation of Encapsulated Adenoma These tumors (of the size of a 
pea, or a bean, or from the size of a ten-cent piece to that of a silver dollar) 
are usually recog- 
nized as benign 
by the majority 
■of surgeons The 
most characteris- 
tic feature is their 
free mobihtjq no 
matter whether 
they aie situated 
outside the breast, 
in the peripher) , 
in the midzone, or 
in the nipple cen- 
tral area Now 
and then they are 
felt in the axilla 
They can be 
moved about like 
a marble beneath 
the skin A ma- 
lignant tumor 
rarely, if evei , has 

this free mobility shounn m Fig S a papillary cyst adenomatous area Tlie"majority of the 
’ tumor resembled Fig 4 

and, of course, 

•encapsulated adenomas, do not always show it The shape of the adenoma 
varies But if one can palpate the tumor and it is freely movable, and 
spherical, it cannot be distinguished from a cyst More often, however, the 
adenoma is not spherical, but somewhat lobulated, now and then like a 
mulberry When we come to consistencj, some of them are hard and 
firm, but never of the hardness of scirrhus cancer Many are elastic 
and not infrequently, especially the intracanalicular myxoma, are doughy 
and semi-fluctuating 

It IS very important, right here, to record the fact that a small, buried 
scirrhus cancer surrounded by oedematous breast tissue may give to the 
palpating finger a sensation of fluctuation and suggest a cyst or a softer 
•encapsulated adenoma The same is true of a certain type of medullary cancer 
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Here, again, we have evidence of the difficulty of always distinguishing by 
palpation the benign from the malignant tumor But if one will carefully 
record and try to memorize the sensations during the palpation of breast 
tumors, it IS quickly found that the majority of encapsulated adenomas as 
well as blue-domed cysts are recognized by their mobility and their peculiar 
consistency and shape on palpation 

It IS only in a relatively small number of cases that the palpation of the 
benign and malignant overlap 

Palpati07i of Largo Encapstdated Adenomas The moment a tumor 
__ reaches the size of 

* J ' " " must think of 


y jik There are two 

WrW ') types of the larger 

k. 1 - *./ ! encapsulated ade- 

noma One, more 
frequently situ- 
ated outside the 
breast (aberrant 
adenoma) is of the 
fibroadenomat 0 u s 
type and has no 
tendency to sarco- 

PiG 7 — Pathol No 713s Encapsulated aberrant fibroadenoma Photo- matOUS cliangC 
graph of patient The freely rnovable large tumor is upwards and to the i 

right, the breast to the medial and lower side The patient was sixteen X flC 13.1^61 Cii 

years of age Operation Excision of tumor only, breast preserved It this - 1 

patient had been over twenty-five sarcoma in intracanalicular myxoma C3,pSUl3.tCCl auciiu- 
could not have been excluded For gross appearance see Fig 8 S of tllC sbcX- 

rant adenoma type can be distinguished from the larger adenoma of the 
intracanalicular myxoma type only by the age of the patient and the situation 
of the tumor The adenoma of the aberrant breast type is observed chiefly 
at puberty and in young women under twenty-five years of age, it is usually 
situated outside the breast I have never observed sarcoma in the intra- 
canalicular- myxoma type at an age under twenty-five, or to be situated 
outside the breast 

Therefore, a large tumor which on palpation suggests encapsulation in a 
woman under twenty-five years of age is as yet without an exception a 
benign fibroadenoma and can be removed and the breast saved, but a similar 
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Pig 7 — Pathol No 713S Encapsulated aberrant fibroadenoma Photo- 
graph of patient The freely movable large tumor is upwards and to the 
right, the breast to the medial and lower side The patient was sixteen 
years of age Operation Excision of tumor only, breast preserved It this 
patient had been over twenty-five sarcoma in intracanalicular myxoma 
could not have been excluded For gross appearance see Fig 8 
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large tumor in a woman over twenty-five years of age should be looked upon 
as suspicious of sarcoma, and either removed without exploration with the 
breast and major pectoral muscle or exposed for diagnosis 

In going over a large number of these cases one is impressed with how 
frequentl} in the past the breast of a young woman under twenty-five has 
been sacrificed for the benign 
aberrant adenoma because of 
the clinical diagnosis of sar- 
coma, and how frequently local 
lecurrence has taken place 
after the removal by enuclea- 
tion, or removal of the breast 
onl} for these larger encapsu- 
lated adenomas of the intra- 
canahcular type in older 
omen 

The Dijfc) ential Diagnosis 
Bctzueen Smallei Encapsulated 
Adenoma and Sai coma Now 
and then saicoma may be a 
smaller tumoi and palpate like 
an encapsulated adenoma As 
I have reiterated m this paper, 
one should alv a3^s bear in 
mind the possibility of mahg- 
nanc}’', so that when one makes 
the incision for the removal of 
an apparently benign tumor of 
the breast the divided tissues 
should be carefully inspected 
as the incision is made down 
upon the tumor Should one 
in dividing fat or breast find 
any evidence of oedema the 

tumor should be treated as , _ . . 

, j lated aberrant adenoma, removed by Doctor Royster of 

malignant and in the majority Raleigh N C Note the distinct capsule m the lower left 
. ,, quadrant The remainder of the tumor had been removed 

ot cases it will prove to be sar- with a thm aone of breast tissue Only the young age of the 
. patient in this case allowed sarcoma to be e\cluded 

coma ihe cedematous condi- 
tion IS easy to recognize If on removal and bisection of the tumor the oedema 
IS observed outside the capsule or within the capsule, sarcoma should be 
considered, and a frozen section made 

Savcoma is never associated zvith fibroadenoma, only with intracanalicular 
myxoadenoma One, however, must be familiar ^vlth the usual very cellular 
stroma of the lienign intracanalicular t3pe A few sarcoma of the breast 
arise independently 
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My experience teaches me that the oedema outside the tumor is almost 
positive of sarcoma, and one will quickly learn to recognize by inspection and 
from the frozen section the sarcoma in the smaller intracanaliculai myxoma 
As previously stated, every apparently encapsulated adenoma of the intra- 
canahcular myxoma type which is larger than a quadrant of the breast, should 
be considered suspicious of sarcoma 

ENCAPSULATED ADENOMA MICROSCOPICALLY SUSPICIOUS OP CARCINOMA 

Cyshc Adcnovia This is relatively infrequent I have studied about 
22 cases The majority have been received in the laboratory from outside 

souices with this 
history The sur- 
geon has palpated 
what he consid- 
ered a benign en- 
capsulated tumor, 
in removing the 
tumor he found it 
to be distinctly 
encapsulated and 
containing a num- 
ber of minute 
cysts , either at the 
time of operation 
from a frozen sec- 
tion, or later, the 
pathological re- 
port has been 
“adenocarcinoma” 
or “suspicious of 
malignancy ” The 
surgeon has been 
in a dilemma, and 
instead of per- 
' forming the com- 
plete excision of 

. the bieast or the 

Fig 9 — Pathol No 7105 Unilateral hypertrophy of left breast in a 
girl aged sixteen Large palpable tumor in inner hemisphere Unnecessary COmplGtC 0 p C 1 
complete remo\al of breast on diagnosis of sarcoma For gross see Fig 10 ^ ^ 

tion for cancer, 

he has submitted the section to other pathologists In all of these cases 
there has been a divided opinion In none has the operation been more 
than the removal of the tumor I have followed every patient, some more 
than ten years — there is yet to be a recurrence, or any evidence of local or 
general malignancy 

This IS still happening with about the same frequency The gross an 
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Fig II — Pathol No 1085 Gross section through large tumor of the breast in uoman over thirty 
years of age Chiefly an encapsulated cystic and solid intracanahcular myxoadenoma u’lth sarcomatous 
areas Enucleation of tumor only Local recurrence in pectoral muscle Death due to infiltration of chest 
wall and lung The only distinguishing feature of this patient in Fig ii from the patients in Figs 7 and g 
IS the age If the large tumors arc explored the aberrant fibroadenoma (Fig 10) is easi'y distinguished 
from the intracanahcular myxoma (Fig ii) Malignancy (sarcoma) has never been obseried in the 
fibroadenoma no matter v.hat its size, sihile sarcoma is the rule in large intracanahcular myxoadenomas 
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microscopic appearances of these encapsulated cystic adenomas micro- 
scopically suspicious of carcinoma are identical with i8 cases of non- 
encapsulated cystic adenoma, which I have reported in the Archives of 
Swgeiy for November, 1921, vol 111, pp 446 and 513 They are classed 
under BB-13-7 The chief difference was that the majority of the non- 
encapsulated cystic adenomas microscopically suspicious of malignancy were 
subjected to the complete operation for cancer These patients have also 
been followed and without evidence of local or general metastasis up to date 



Fig 12 — Pathol No 29383 Small almost encapsulated sarcoma in mtracanalicular my'iorna This 

tumor palpated like a benign tumor At the exploration oedema was encountered and the nicked 
wras:juicj like a sarcoma For this reason the complete operation for cancer was done The right P o o- 
graph shows the tumor to right and the cauterized fat of the exploratory wound and the skin to leit 
partial obliteration of the capsule is quite distinct in the right photograph The left photograph s 
a tumor almost encapsulated Compare with Fig 3-b The oedema outside the tumor and the juiciness o 
the tumor does not show For microscopic pictures see Figs 13 and 14 


The practical question is what to do My experience teaches me that 
if the tumor is distinctly encapsulated, treat it as a benign tumor, unless 
It is an intracanalicular myxoma with microscopic appearance of sarcoma 
Then treat it as a sarcoma If the explored tumor is not encapsulated, 
treat it as a malignant tumor unless you are positive from the frozen section 
that it IS benign This is a safe working rule It means that you will never 
do an incomplete operation for cancer, but now and then you will do a 
complete operation for a benign lesion 

Fibroadenoma Much less frequently have the encapsulated fibro- 
adenomas shown microscopic areas suspicious of cancer But in one group 
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areas suspicious of cancer are quite frequent almost constant, and that is in 
the calcified old fibi oadenomas Here in zones of fibrous tissue we find nests 
of epithelial cells, remains of the old parenchyma, duct and acini arrange- 
ment is lost, basement membrane is not to be seen You know it cannot be 
cancer, at least in a biological sense These calcified tumors have been present 
for years and have remained quiescent It is very important to remember 
this histological picture, because one now and then meets it in encapsulated 
f 1 broaden omas 
that are not calci- 
fied and in non- 
encapsulated 
tumors of the 
breast 

Infiacanalicu- 
lai My.xoade- 
n 0 m a Very 
infrequently have 
such tumors been 
referred to the 
laborator}" as sus- 
picious of carci- 
noma, but every 
now and then, as 
mentioned before, 
the very cellular 
stroma of the 
benign encapsu- 
lated tumoi has 
been looked upon 
as sarcoma 

THE ULTIMATE EESULTS IN PATIENTS OPERATED ON I'OR ENCAPSULATED 
ADENOMA WITHOUT REMOVAL OE THE BREAST 

It is now more than thirty years since the first operation of this kind m 
Halsted’s clinic, and there is a record of almost 400 cases In a large 
number the age of the patient at the time of operation has been over twenty- 
five years Remarkable is the observation that up to date, none of them 
have returned with cancer of the breast A small per cent have returned 
with a tumor in the operated breast, or in the other breast, and these tumors 
when explored have proved to be encapsulated adenomas It seems strange 
that m such a large number of women, many o'f whom were at the cancer 
age at the time of operation, not one has returned with cancer of the breast 
Another remarkable observation is that we rarely find encapsulated adenoma 
and cancer in the same breast Billroth pictures an example of multiple 
encapsulated adenomas and cancer in the same breast I have two such 
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Fig 13 — Pathol No 29383 Photomicrograph (low power; of intra- 
canalicular myxoadenoma with cellular areas of sarcoma For gross appear- 
ance see Fig 12 For high power see Fig 14 
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examples, m which there was no evidence that the cancer developed in the 
adenoma but in the breast between 

When we come to carcinoma, the same is true — practically all patients oper- 
ated upon for cancer of one breast, when they return with a tumor in the 
other breast, this tumor with the rarest exceptions is also cancer The 
simultaneous development of cancer in both breasts is very, very infrequent, 
but this is not so as regards adenoma 

How shall we explain cancer in tumors of five, ten, fifteen and twenty 
years’ duration ^ In the first place, it is very rare Many of them are areas 

of chronic lacta- 
tion mastitis leav- 
ing a residual scar 
tumor which has 
never disappeared 
My observations 
pro^ e this possi- 
bility, but as yet I 
have been unable 
to positively prove 
the development 
of carcinoma in 
pieexisting ade- 
noma The re- 
moval therefore, 
of a distinctly 
encapsulated small 
quiescent adenoma 
IS not based upon 
the theory that its 
removal will prO" 

Fig 14 — Pathot No 29383 High power photomicrograph Sarcoma in tCCt thc DStlCnt 
intracanahcular myxoma For low power see Fig 13 for gross see Fig 12 

from future can- 
cer The object of such an operation is based upon the evidence that in the 
early stage cancer and adenoma cannot be differentiated One operates 
because of the possibility of cancer and to give the patient the benefit of the 
earlier radical removal If the tumor proves to be benign there is no 
difficulty in removing it without injury to the breast 

Adenoma m Pregnancy and Lactation Most of the encapsulated ade- 
nomas removed from the breast during pregnancy or lactation, which have 
been received in the laboratory from outside sources, came with the clinical 
diagnosis by the operator of a benign encapsulated tumor, and the micro- 
scopic diagnosis of “ adenocarcinoma ” or “ suspicious of malignancy ” Years 
ago, Billroth observed that adenoma of the breast like aberrant breast under- 
went the same histological changes as the breast during pregnancy and 
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lactation, even to the secretion of milk, and if the pathologist is not i 
with the microscopic picture of lactation hypertrophy, the mistake of 
such an adenoma “ adenocarcinoma ” will be frequently made 

A good reason for removing benign tumors in women under twe; 
and under twenty is that during a later pregnancy and lactation the 
may enlarge with the breast, give pain, and more frequently great ; 
and may make an 
operation necessary 
at a moie incon- I ‘ 
venient time They 
also run a greater 
risk of a complete 
operation for can- 
cer based upon an 
incorrect pathologi- 
cal diagnosis 

0 pel aito 11 s 
Upon the Breast 
Diding Pregnancy 
and Lactation 
My records show 
that the removal of 
a benign tumor 
from the breast 
during pregnancy 
or lactation is de- 
void of complica- 
tions on the part 
of the mother, her 
breast or the child 
I am inclined to 
feel, however, that 
it requires greater 
skill The 
in pregnancy 
very vascular, and 
greater care must 
be exercised in con- 
ti oiling hemorrhage 
and the closure of the wound Otherwise there will be hasmatoma, ii 
and mastitis In operations during lactation one must expect a disch 
milk from the wound for a few days It is my rule to have the chil. 
and empty both breasts Then immediately remove the tumor undi 
anccsthesia, if possible, and the child can nurse again at the regular t. 
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Fig 15 ^Pathol No 13590 Encapsulated cystic adenoma d 
microscopically by many pathologists as suspicious of cancer or ad 
inoma Patient aged twenty-two Capsule as distinct as in ] 
Tumor and zone of breast only removed No recurrence after e g! 
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Exploratory Inaston and Excision of Benign Tumors of the Breast — 
As repeatedly emphasized m this article, the object of the operation, if the 
patient is over twenty-five, is not so much to find and remove a benign tumor, 
as to recognize quickly the possible malignant tumor and then to cauterize 
the wound chemically or thermally and to perform at once the complete 
operation for cancer 

One only has to explore a few lumps in the breast to realize 
why the majority of surgeons prefei to remove the breast This 

is due to the 




















- difficulty of recog- 

^ nizing the benign 

- from the mahg- 

'%k " V ' ■ nant by the gross 

'''. w mediate frozen 

of cancer, the 
fear of overlook- 
mg cancer Re- 

v' V e e n 1 1 y I h a V e 

experienced col- 

dislike to remove 
a lump from the 
breast, because 
j difficulty 
, with the healing 

Fig i6 — Pathol No 26574 Section (low power) from a small dis- ^ 

tmctly encapsulated fibroadenoma, which might be interpreted as suspicious Qf the WOUIlCl 
of malignancy No recurrence after excision of the tumor only 

after closure 

In m}'’ first ten years of experience in the diagnosis and surgery of breast 
tumors, my records show that if Doctor Halsted and his associates had 
performed the complete operation for cancer of the breast upon every 
woman who presented herself to the clinic, it would have been unnecessary 
in about twenty-five per cent of the cases But during those ten years 
there was a sufficient number of benign tumors and doubtful tumors, to lead 
Doctor Halsted to develop his method of exploratory incision, recognition by 
the gross appearance only, and chemical disinfection, if the tumor proved 
to be malignant During these ten years in only two instances was an incom- 
plete operation for cancer performed, and in about ten per cent of the cases 
benign tumors were incorrectly diagnosed malignant clinically, or in the gross, 
or in the microscopic section 
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Fig 16 — Pathol No 26574 Section (low power) from a small dis- 
tinctly encapsulated fibroadenoma, which might be interpreted as suspicious 
of malignancy No recurrence after excision of the tumor only 
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which differ somewhat from the surrounding breast or of more definite 
tumor areas which differ from the encapsulated adenomas in the absence 
of a capsule and the inability to enucleate them or shell them out To this 
group also belong some doubtful cysts, some with and some without intra- 
cystic papillomas The areas, whatever their nature, are never encapsulated, 
although they may be circumscribed, and there may also be diffuse infiltration 
of the breast 

At the operation of exploration, I gather from the evidence, the fear 

of cancer has more 
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.^>•1 to do With their 

' apparent resem- 
ifW 1 * blance to cancer 

~ than the real ap- 

^ pearance of the 

J-> •j f^j'FP y ^4 *- “ tissues themselves 

'A ^ ( When these 

f ’ *y oases are studied 

. > ■ m cold Mood after 

^ ^ " ' ' ' operation, their 

f' ' 4^' ■ t usually thoroughly 

» -T " 

^"'y difficulties, and 

there must be a 

^ working rule, that 
' IS, when in doubt 

„ perform the com- 

Fig 1 8 — Pathol No 26517 High power photomicrograph of cellular ^ - 

area shown in Fig 17 Suspicious of malignancy Such areas are fre- pletC OpClcltlOn lOr 

quently seen in the very fibrous parts or calcified parts of old adenomas of ^ 

all types whether encapsulated or not In this case the tumor only was CSHCer 
removed and there is no recurrence < 

I have evidence 

to show that in man}' clinics throughout this countiy, this group is being 
coirectly recognized as a benign lesion by many operators from the gross 
appearance at the exploratoiy incision and by many surgical pathologists 
from the frozen section 

It IS very important to record here that many of the cases in this third 
group are pathological processes which tend to spontaneous recovery, or to 
assume, in the later stages, a gross and microscopic picture typical of 
bemgnancy For example, tubercular mastitis before the stage of abscess and 
caseation closely resembles infiltrating scirrhus, in the stage of abscess an 
sinus It presents no difficulties 






m 


Fig 18 — Pathol No 26517 High power photomicrograph of cellular 
area shown in Fig 17 Suspicious of malignancy Such areas are fre- 
quently seen in the very fibrous parts or calcified parts of old adenomas of 
all types whether encapsulated or not In this case the tumor only was 
removed and there is no recurrence 
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In the early years of the past quarter of a century, the patients of this 
third group either did not appear in the clinic at all, because the mass in 
the breast disappeared, or, if the}'' did, it was so late that a correct diagnosis 
could be made clinically Surgeons and pathologists saw these cases only at 
rare intervals, there was no organization or method for exchange of views 
or material Now the opposite is true, and this third group is increasing 
in numbers, and m the past two years this pathological lesion is often 
received in the 
laboratory after its 
local removal only 
and with the cor- 
rect diagnosis 
N evei tireless , the 
majority of sur- 
geons must first 
attempt to be con- 
sei vative and re- 
more the tumor 
only m the encap- 
sulated adenoma 
and the blue-domed 
cyst, the galacto- 
cele, and the dis- 
tinctly benign 
intracystic papil- 
loma Subject all 
others to the com- 
jrlete operation for 
cancer Then study 
and restudy in the 
laboratory the 
clinical history, the 

gross specimen and the permanent sections of the thud group, and piepare 
yourself to recognize this group more frequently at operation 

Fust Method of Explojatoty Inciswn This is the method that Doctor 
Halsted employed, during the nine years of my association with him in the 
clinic at Johns Hopkins Hospital, and my later experience of twenty-three 
years, still finds it the method of choice, the one to be used in all suitable 
cases, which up to the present time represents the majority 

The method consists of cutting down upon the single definite palpable 
mass which has no definite signs of malignancy The object of the incision 
IS to ascertain the nature of the lump with the least possible exposure of 
uninvolved tissue and with the smallest wound possible, so that if cancer is 
found there can be an immediate chemical oi thermal cauterization of 
the wound 



Fig 19 — Pathol No 21 17s — The usual microscopic appearance of intra- 
canalicular myxoma 
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Palpable tumors have three definite positions One, tumor tissue is at 
the surface of the breast, so that one cuts through skin and subcutaneous 
fat only Two, the tumor is imbedded in breast tissue and one must cut 
thiough bieast tissue before the tumor is seen Thiee, the tumor is between 
the breast and the pectoral fascia This is a very lare position, and in my 
expel lence only benign tumors — encapsulated adenoma and the blue-domed 
cysts are found m this locality I have had now, more than thirty years’ 
expel lence m making this form of exploratory incision In every case in 

which I assisted 
Doctor Halsted or 
Doctor Finney in 
the early years 
and III every case 
111 which I was 
the operatoi , I 
hai^e on record in 
the laboratory a 
written note of 
what was seen 
and felt at this 
exploratory 
incision 

Subcutaneous 
T 11 in 01 s — ^When 
the breast tumor 
occupies the sui- 
face of the breast 
It has no covering 
but the subcuta- 
neous fat When 

Fig 20 — Pathol No 26493 Lactation hypertrophy m an encapsulated „ 

adenoma removed during lactation ^ SCirx 

noma has reached 

this point there is usually dimpling of the skin or evidence of atrophy of the 
subcutaneous fat or adherent skin, but when the tumor is a circumscribed 
scirrhus or a medullary carcinoma, or a cancer cyst, or a small sarcoma, it 
may palpate like a benign tumor and not be associated with changes in the 
skin or subcutaneous fat 

My recorded experiences and my memory of them emphasize one very 
important easily demonstrable feature In cutting through the skin and 
subcutaneous fat down upon the palpable tumor and moving the knife from 
side to side, the benign tumor is exposed at once, readily, because the tissue 
IS easily moved from the capsule of a benign cyst or encapsulated adenoma, 
while the tissue is more fixed to the malignant cyst or to the circumscribed 
or infiltrating area of cancer, and, as mentioned before, usually outside the 
more circumscribed sarcoma there is oedema When the exploration is made 
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slowly, one, so to speak, feels that the tumor is malignant before it is seen 
If It IS benign, a blue or gray dome of a cyst comes into view, or the distinct 
brownish-gray capsule of an adenoma When one nicks the benign cyst the 
material is clear or cloudy , the galactocele contains milk , the cancer cyst has 
thick, grumoLis material If the cyst contains blood it should be treated 
as malignant unless one can quickly demonstrate a distinctly benign intra- 
cystic papilloma The contents of the cyst, therefore, is characteristic of the 
benign and of the malignant cyst 

The most characteristic feature about the benign encapsulated adenoma 
when It IS exposed 
beneath the sub- 
cutaneous fat, IS 
its distinct cap- 
sule, the fact that 
it can be shelled 
out, that in sepa- 
rating it from the 
sui rounding 1 1 s- 
sue one can see 
fine cobweb 
connecti ve-t issue 
between the cap- 
sule and the sur- 
rounding fat or 
breast I have 
never observed 
this in the malig- 
nant tumor In a 
few instances I 
have observed 
oedema about an 
encapsulated ade- 
noma, but in all 

of these cases there had been recent trauma, otherwise oedema has been 
associated with malignancy It is therefore easier to distinguish the 
benign encapsulated adenoma from its surroundings, its enucleabihty and 
Its capsule When the tumor is cut into, it cannot be so readily distin- 
guished from a sarcoma of the fibrosarcoma type, nor from a circumscribed 
scirrhus Some small medullary carcinomas closely resemble the small 
intracanalicular myxoma 

The cancer cyst, whether arising in a papilloma or not, may have a 
blue dome Its wall may resemble that of the benign cyst, but it is never 
as readily separated from the surrounding tissue, the cobweb tissue is usually 
absent, there is frequently oedema (The blue dome over a cancer cyst has 
been seen onl} once in ten cases ) Fortunately, as stated before, the ditTer- 
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Fig 21 — Pathol No 15518 Lactation hypertrophy suspicious of mahg- 
nancy in an encapsulated adenoma removed at the end of lactation 
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ential diagnosis is quickly made when we nick the cyst and examine 
its contents 

I am beginning to feel that as our experience glows, we will be able 
to recognize the malignant cyst without cutting into it 

When the tumor is buried in the breast tissue, one cannot recognize 
the benign from the malignant by the surface of the breast, exposed after 

dividing the sub- 
cutaneous fat, nor 
IS there anything 
characteristic i n 
the breast tissue 
itself when it is 
divided, until one 
comes to the im- 
mediate surround- 
ings of the tumor 
Then what I have 
just d e s c ri bed 
again holds true 
Second 
Method of E'l- 
ploiatojy I n ci~ 
^wn — When the 
palpable tumor is 
ver}^ small, or the 
breast is large, 
fatty, I have 
found it more 
convenient to ex- 
cise the palpable 
area with a good 
margin of sur- 
rounding breast 
and, after re- 

FfG 22 — PathoJ No 14430 The correct appearance of the breast tYlOVSil tO pJsCC Btl 
after the excision of a benign tumor The position and radiation of the in- 
cision varies In this case the tumor was aberrant m the periphery towards alcohol S p O 11 6 

the axilla Note the symmetry of the breast is preserved ^ 7 

into the wound 

Then take the tumor place it on a towel, hold it in the left hand, and with the 
knife in the right hand exjjlore and bisect the tumoi This makes the diflferen- 
tial diagnosis easier, it is better for a rapid frozen section, but I rarely employ 
it, except for the above indications Perhaps for these surgeons whose 
experience is still limited, this might be the better method to employ 

Thud Method of E^ploiato) y Incision The idea comes from Warren, 
of Boston, who made a circular incision around the periphery of the breast 
tinned the breast up and explored the palpable lump or lumps from the 
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posterior surface I have known of this method since its introduction and 
publication, employed it on a few occasions many years ago, but abandoned 
it and found it a few days ago very satisfactory in a very difficult case 

The patient was a young woman about twenty-eight years of age, unmar- 
ried, both breasts were large and of the diffuse virginal hypertrophy type 
That IS, their size was due to parenchyma and not fat Both nipples were 
congenitally retracted There was a definite palpable mass in the midzone of 



Fig 23 — Pathol No 21 193 — Wound complication after excision of a benign breast tumor Note that 
the symmetry of the breast is preserved In this case a haematoma formed became infected, and three in- 
cisions were necessarv for drainage But the breast was saved Note the four skin scars 

the lower hemisphere It did not have the movability of a benign tumoi, 
was an irregular mass of indurated breast tissue of a type which I have 
desciibed as mastitis This palpable type is more frequently malignant than 
benign, except during lactation The mass seemed buried in the breast 
tissue When we moved the mass the congenitally depressed nipple pulled 
in furthei All of us in the clinic concluded that it was malignant In view 
of its situation deep in the hypertrophied breast, I decided upon the second 
method of exploration, but when the breast parenchyma was exposed I found 
it could be easily separated from the fat, and it occurred to me to follow 
Wairen’s method and look and feel at the involved area from the posterior 
suiface On doing so, palpation suggested a cyst I then resected the 
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involved area, cutting through normal breast tissue, and then, on bisection, 
1 evealed a gray-domed, thick-walled benign cyst, and excluded malignancy 
Plastic Closuie The method still employed is the one taught me by 
Halsted m 1893, and duiing these thirty years it has been emplo)'ed with 
success with inci easing frequency One change has been made after the 
first thiee cases Silk is nevei employed, either for ligature or suture, in the 
plastic closure 

In lemovmg the tumor, plan the excision as nearly as possible to a wedge- 



Fig 24 — Photograph of patient showing the proper result after the excision of a benign tumor in 

right breast and a faulty result in the left breast The latter is due to failure to suture the breast aeiec 
a definite plastic procedure (see text page 24) 


shaped piece with the apex towards the areola or nipple The skin incision 
should radiate from the areola It is better to excise down to the pectoral 
fascia, except in very small tumois in large bi easts Every bleeding point 
should be ligated The defect is closed with chromic catgut suture of oo size , 
heavy catgut is not necessary According to the thickness of the breast the 
sutures are in two, three or four layers The first layer is posterior from 
nipple zone to periphery and the other layers follow, approximating the 
defect from the nipple outwards and from within outwards The subcu- 
taneous fat IS approximated with catgut, and the skin is closed with inter- 
lupted fine silk passed with straight intestinal needles If there is any 
puckering, remove the stitches and resuture Even with a large defect, an 
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irregular defect, this plastic suture is possible and the symmetry of the breast 
IS restoied to normal The reduction in size of the breast varies with the 
amount of breast tissue removed A perfect and an imperfect plastic opera- 
tion aie shown m Fig 24 on the two breasts of the same patient 

The only complication has been a hsematoma In two of ni} cases which 
I dressed myself, the wounds healed by granulation, and the cosmetic result 
was as good as in wounds healing per primam In a thud the hematoma 
became infected, and multiple incisions were necessary to save the breast 


(Fig 23') In one case 
the patient unfortu- 
nately was discharged 
with an unrecognized 
hiematoma which be- 
came infected, and the 
hi east was removed 
elsewheie Theie are 
about 400 operations 
of this kind with these 
few hsematomas, two 
definite infections and 
the loss of one breast 
Therefore, hsemo- 
stasis is essential The 
next IS the pioper fixa- 
tion of the bieast with 
padding and bandage, 
important in all cases 
and essential in large 
pendulous breasts It 



IS our rule to re- 


dress daily in order Fig 25 — Pathol No 9808 Definitely encapsulated fibroadenoma 
. . buried in breast tissue Removal o£ breast unnecessary 

to evacuate any serum 

by piessure, or immediately to recognize any hccmatoma and evacuate it 
The skin stitches are never removed until the fourth day, and then ever}!- 
alternate stitch only All stitches are out on the sixth or seventh day 
When tumor, incision and the breast are small, the patient often leaves the 
hospital the day after the operation The larger the wound and the breast 
the longer the patient is kept quietly in the hospital, up to the seventh or 
tenth day 

The object of this operation, if the tumor is benign, is to saAC the patient 
from the mutilation of a disfigured or removed breast Therefore, e\ery care 
IS essential in the plastic closure and m the subsequent proper dressing of the 
wound and fixation of the parts 


r 


{ 
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Fig 26 — Pathol No 702 Encapsulated intracanalicuiar myxoadenoma To the 
right notice the capsule being pealed from the tumor To the left the surface of the capsule 
and the cut surface of the tumor 



Fig 27 — a and b Pathol No 31194 Encapsulated intracanalicular myxoadenoma ^ - 

zone of breast The tumor is shown bisected with the surrounding breast b Pathol No 31^94 
sulated adenoma Tumor 'with capsule above, breast tissue below The white lines represent the co^w 
connective-tissue between the capsule of the benign tumor and the breast I have never seen tn 
malignancy It may also be obliterated hy the inflammatory reaction of trauma (see Fig S) 
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Conclusions A colleague and a pathologist has just written me “Why 
remove benign encapsulated adenomas ^ ” They are only isolated areas of 
normal breast tissue and as such have no moie tendency to become malignant 
than the breast left behind after their removal ” I trust this paper will 
answer his question I have tried to emphasize that the object of exploration 
IS not to remove a benign tumor, but to expose and recognize a possible 
malignant tumor in the most favorable stage for a cure by the radical opera- 
tion Having exposed a benign tumor, it requires very little more time to 
completely remove it, because the differential diagnosis often goes to a point 
wheie the benign tumor must be partially removed and in some cases com- 
pletely removed before the differentiation from cancer is possible and 
made certain 

There is a second reason for the lemoval of a benign encapsulated 
adenoma The evidence is that sarcoma usually develops in the intra- 
canaliculai myxoma type of adenoma It is quite possible that the malignant 
tumor giving a long history may have developed in preexisting adenoma 
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SOME OBSERVATIONS ON THE TREATMENT OF FRACTURE 

OF THE SKULL' 

REPORT OF ONE HUNDRED CASES FROM THE PENNSYLVANIA HOSPITAL 

By Henry P Brown, Jr , M D 

AND 

Edward A Strecker, M D 
OF Philadelphia, Pa 

There have been several articles in the recent literature on fracture of 
the skull, the observations usually being fioin the service of one man, and 
treated by him or under his direction 

The object of this papei is to present the results obtained from the 
treatment of such cases, in a general hospital, by numerous surgeons, where 
no special research has been done on the subject We fully realize that the 
best results are usually obtained under the intensive study plan in which all 
cases of a certain type are grouped under one man’s direction, and where a 
comparison of technic, as shown by the improvement, if any, in the end 
results, can be noted with more accuracy 

On the other hand, there are advantages in having more than one man s 
ideas m the management of cases, and such a method would possibly give a 
more accurate representation of what one may expect in the general treatment 
of such a class 

For purposes of study, loo fractures of the skull were taken in the order 
in which they were admitted to the Pennsylvania Hospital We fully realize 
that this number is far too small to warrant drawing anv conclusions of 
value, and yet it may give a fair idea of the lesults to be expected in the 
ordinary run of fractured skulls as they are admitted to a general hospital 
We are indebted to Doctors Harte, LeConte, Gibbon, Hutchinson, Stewart 
and Mitchell, upon whose services they weie admitted, for the privilege of 
reporting them The X-ray examinations were made by Dr David R Bowen, 
and one of us (Doctor Strecker) made a neurological examination of such 
patients, as we were able to follow after leaving the hospital, these obser- 
vations being recorded elsewhere in this paper 

It IS unfortunate that we were not able to trace more of our patients, but 
lack of sufficient personnel in the Social Service Department made such a 
task impossible We are indebted to this department for all of the replies 
that were received 

Needless to say, a diagnosis of fracture of the skull is often a difficult 
one to make, and it is not the intention of this paper to enter into the question 
of differential diagnosis Only such cases were included in this studv as 

* Read before the Philadelphia Academy of Surgery, November 5 1923 
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were definitely diagnosed as fractures by the Surgical Chief m charge, and 
5^et to make the observations still more accurate, even this list has been 
further subdivided into “ positive ’’ and “ doubtful " The latter class include 
those in which the clinical notes made by the resident aie insufficient unfor- 
tunately so m some of the most interesting cases or where for one reason or 
another in reviewing the histones there seems to be a possible question as to 
diagnosis Bearing this differentiation in mind, they are all included under 
the general heading of fractured skull 

Cases that weie moribund on admission, dying within a few hours, are 
not included m this paper Forty-eight of this type, crushed, gunshot, etc , 
were admitted during the period over which our observations extended In 
a few instances the patients were sent from the leceiving to the surgical wards, 
only to die within twenty-four hours These are included in our list, as it 
was thought they had a possible chance of recovery 

Unfortunately the results of spinal puncture and blood-pressure were not 
recorded in the histones with sufficient i egiilarity to be included in the general 
observations There is no question that had they been so mentioned, it would 
have made this study more complete, but we do not think, however, that even 
had they been included, they would ha\e materially altered the end results 


Table I 

Location of Fracture and Age of Patient 


Age 

Base 

Vault 

t 

1 Base and Vault 

[ 


Positi\e 

Doubt 

Positn e 

Doubt 1 

1 

Positive 

i-ro 

I 

2 

16 

0 ! 

2 

11-20 

3 

I 

10 

0 

0 

21-30 

4 

I 

12 

0 

3 

31-40 

8 

4 

3 

0 ^ 

2 

41-50 

12 

0 

7 

I 

I 

51-60 

I 

2 

0 

0 i 

I 

6i-on 

I 

i 

0 

1 

I 

0 

1 


30 

10 

49 

I 

10 


The difficulty of making a diagnosis has been mentioned In this senes 
It was checked up either clinically by the X-ray or both 

A comparison of the age of the patient and the location of the fracture, as 
seen b} Table I, shows that the largest group was fracture of the vault in 
children under ten )ears of age, i 6 cases Then followed the vault between 
twent} and thirty years and the base from forty to fifty }ears, each with 
12 cases Only one “positne” and two “doubtful” fractures of the base 
were recorded under ten years of age 

It was of interest to see how often the X-ra} substantiated the clinical 
diagnosis, how many times it failed to do so and the occasions upon which 
the patient did not show clinical evidence of fracture, and }et it was re\ealed 
by the X-ray 
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Table II shows that when clinical signs of fracture of the base were 
present, the X-ray was negative or doubtful thirteen times and positive twelve 
When clinical signs of basal fracture were absent or doubtful, the X-ray was 
negative twice and positive twice The X-ray detected every fracture of the 
vault that gave positive clinical evidence and was positive in the four fractures 
of the vault that were clinically doubtful In some cases for various reasons 
a picture was not taken 

On admission fifty-two of the patients were unconscious, stuporous or 
irritable, with or without bleeding from eye, ear, pharynx or mastoid, ten 

TA.nLE II 

Correlation of X-ray and Clinical Diagnosis 

Clinical evidence of fractured base present \l 

Clinical evidence of fractured base absent o: doubtful posi^iw^ doubtful 2 

Clinical evidence of fractured vault present g 

Clinical evidence of fractured vault absent or doubtful posi^i^^ 4 

Clinical evidence of fractured base and vault present ^os^tive 

showed paralysis m addition to the foregoing In two there were no symp- 
toms recorded and yet the X-ray showed a fracture Eighteen were conscious 
and five were conscious, and in addition were paralyzed or bleeding, or both 
Of the doubtful cases ten were in the first group — unconscious, stuporous or 
irritable — one showed paralysis m addition , one was conscious and paralyzed 
or bleeding and one was delirious 

A comparison of the type and location of the fracture in reference to 
mortality, with or without operation, as shown in Table III, shows that of the 
“ positive ” cases, four with a fissured fracture of the vault were operated 
upon and recovered and one died , of those not operated upon thirty-two 
lecovered and one died It is possible that some belonging to this group may 
have had a fracture of the base in addition, but if so, it was not recorded 

Of the depressed fractures of the vault, ten were operated upon, six 
recovered and four died, while in the non-operated group, five recovered and 
one died It is needless to say that in this latter group the depression was 
not very marked 

The only certain case of fracture of the base that was operated upon died, 
as will be mentioned later Of the “ positive ” cases of the base that were 
not operated upon, twenty-one recovered and eight died , of the “ doubtful, 
not operated upon, three recovered and five died There were ten cases of 
base and vault not operated upon, classed as base, of which number, seven 
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lived and three died One “ doubtful” depressed fracture of the vault 
recovered with operation 

A summary of this list, Table III, shows that of all the cases operated 
upon, eleven recovered and six died, an operative mortality of 35 2 per cent 
Of those that did not receive operation, sixty-three lived and twenty died, 
a mortality of 244 per cent In comparing these figures it must of course 

TabieIII 

Location and Type of Fracture— Operated or Not Operated Upon— Recovered or Died 


Operated upon 


Not operated upon 



Recovered 

Died 

Reco\ered 

Fissure 

4 

0 

I 

I 

27 

21 

“Positive” 




Depressed Vault 

6 

4 

5 

„ /Vault 

Fissure 

0 

0 ; 

0 

0 

0 

3 

“Doubtful” 




Depressed Vault 

I 

0 

0 

Vault and Base 



7 


IX 

1 

6 

63 


Died 

I 

8 

I 

X 

5 

I 

3 

20 


be borne in mind that the cases operated upon were m a much more serious 
condition than the others 

One of the most difficult questions for us to decide in fracture of the 
base is When should operation be done^ A comparison of the results of 
operative and non-operative treatment as published by different men, varies 
widel}'' Even the most ardent supporters of the former would obviously not 
operate m every case of fracture of the base Accordingly each case must be 
judged on its own merits, and what would be considered by one man as clear 
indications for surgical interference may not be so regarded by another equally 
competent observer Hence the statement, “ When in doubt, don’t operate,” 
IS interpreted differently by various men 

From the fact that only once in this series was operation done specifically 
for fracture of the base, and this case died on the table, it is needless to say 
that at the Pennsylvania Hospital the conservative treatment has prevailed 
The mortality for decompression to relieve symptoms resulting from 
fracture of the base varies with different authors, averaging from 70 to 85 
per cent There is no doubt that several of our cases presenting serious 
symptoms have recovered without operation, and on the other hand, a goodly 
proportion of them died (340 per cent of the non-operatne cases ) 

This may be rather a high mortality for non-operated cases of fracture 
of the base, and }et we feel that undoubtedly by conser\ative treatment we 
have saved cases which more radical surgeons would have regarded as 
requiring operation 
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As has been stated, the only case of fractured base that was operated 
upon, Case III, died as the trephine was started He was a man of thirty-two, 
was having convulsions, and was sent to the operating room soon after being 
admitted Following the advice of Doctor Frazier and others, no cases of 
fracture of the base are now operated upon within twenty-four hours of the 
time of injury 

Of the remaining cases of fractuied base that were treated conservatively 
and died, the question naturally arises whether their chances for recovery 
would have been increased had an exploratory decompression been done In 
this group, five died within twenty-four hours of admission, and two within 
forty-eight It is presumably safe to say that each of these would have 
died in spite of any treatment Of the others, three, classed as doubtful, lived 
four days, thiee for five days (one doubtful and two positive), one each 
for eighteen, twenty-three and twenty-five days, all positive cases There 
are thus nine cases in which operation might i^ossibly have been of benefit 
Time and space prevent more than a brief resume of these fatalities, sufficient 
to say that the surgeons in charge did not consider that operation was indicated 

In the “ positive ” class Case I was a man of fifty, who fell while under the 
influence of alcohol and was admitted in a semiconscious, very irritable condition 
He was bleeding from the nose and both ears and showed weakness of the extremi- 
ties on the left side, the facial muscle being weak on the right The right pupil 
was dilated and immobile, the left contracted and reacting to light He never 
recovered consciousness, the pulse varied from 48 to 116, temperature 963 to 102, 
and respirations 18 to 48 He died in two days 

Case II — A man of forty-two, fell out of a window, was irrational on admis- 
sion, bleeding from left ear and post pharynx, showed left facial palsy of the 
central type, and left haemiplegia Spinal fluid was bloody, under increased 
pressure, and the blood-pressure two days after admission was 140-95, and 120-70 
on the fourth day He died in five days 

Case III — A man of thirty-two, unconscious on admission, showed convul- 
sions starting in the right hand and then extending over the entire body He was 
taken to the operating room and died just as the operation was started The 
skull was opened over the parietal region and no evidence of increased intracranial 
pressure was noted This is the only case of fracture of the base that was 
operated upon 

Case IV — A man of forty-five, unconscious on admission, bleeding from the 
left ear, left pupil dilated and fixed, right moderately dilated He was transferred 
to the surgical ward, never regained consciousness, and died the next day 

Case V — A man of seventy-two, having fallen, was unconscious on admission, 
bleeding from left ear and nose He rapidly developed pulmonary oedema and 
died within a few hours The history notes say that he was so sick that no 
examination, spinal puncture, etc , was made 

Case VI — A man of sixty-three, having fallen while drunk, was admitted 
m a stuporous condition He was bleeding from both ears and pharynx Spinal 
puncture showed blood-tinged fluid under normal pressure He died in five days and 
post-mortem revealed a fracture of the parietal bone extending to the base 

Case VII— A man of forty-nine, was admitted, having received a blow on 
the head He was apparently conscious, for the resident who made the notes 
does not state otherwise Three days later his spinal fluid was bloody, the tension 
not being increased Twenty-four days after admission it was clear and under 
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normal pressure He showed Battle’s sign and the X-ray revealed a fracture 
extending from the occipito-panetal suture to the petrous portion of the temporal 
bone He died on the twenty-fifth day 

Case VIII — A man of forty-seven, having fallen, was unconscious on admis- 
sion X-ray showed a fracture extending entirely across the cranium and middle 
fossa He died on the eighteenth day and unfortunately there are no notes as 
to the progress of his condition 

Case IX — A man of fifty-one, admitted in a stuporous condition, bleeding 
from the right ear, right arm flaccid, some paralysis of the right facial muscles, 
other parts of the body spastic, eyes deviated to the left X-ray showed fracture 
of the right parietal and middle fossa He developed some retraction of the head 
and stiffness of the neck and died in forty-eight hours 

Case X — A man of thirty-two, fell and was semiconscious on admission He 
showed bilateral subconjunctival hemorrhage and X-ray revealed fracture of the 
left frontal and anterior fossa He also had a fracture of the femur He 
gradually sank and died on the twenty-third day, showing signs of mental irrita- 
bility up to the last 

The following four cases showed sufficient clinical evidence to be classed as 
fractures, but for the reason mentioned elsewhere they are included in the 
“ doubtful ” group 

Case XI — A man of forty-five, unconscious and alcoholic on admission, 
bleeding from the nose, both eyes diverging to the left, the left one more so, bloody 
spinal fluid, lines on left side of face smooth, developed a partial paralysis of the 
right arm and leg The other reflexes were not exaggerated on admission Tem- 
perature 100 to 107, pulse 100 to 162, and respiration 24 to 65 before death X-ray 
failed to show fracture of the base 

Case XII — A man of fifty-three, unconscious from a fall, showed 
ecchymosis around the left eye The right pupil was dilated and immobile, the left 
small, reacted to light and showed nystagmus The right side of the body was 
spastic and the left flaccid One hour after admission he moved the left side and 
the right was less spastic Next day both sides were paralyzed and he died thirty- 
six hours after admission 

Case XIII — A man of sixty, fell while under the influence of alcohol, was 
violently irrational on admission and showed blood in the right orbit There was 
no evidence of paralysis He had a chronic nephritis and myocarditis and was 
delirious most of the time, till he died two days later 

Case XIV — A man of sixty, also fell while drunk and was delirious on admis- 
sion There was bleeding into the right orbital fossa which increased up to the 
time of his death, four days later His pulse ranged from 84 to 120 Temperature 
101-104 X-ray failed to detect fracture of the base Unfortunately spinal punc- 
ture and blood-pressure findings are not recorded 

In recoiding the results ot treatment, Table IV, a patient was regarded 
as being cured when all symptoms bad cleaied up before leaving the hospital 
Improved applied to those cases, mostly palsies, that bad not entirely recov- 
ered, and not improved included those mostly palsies that had' grown 
progressively worse or showed no evidence of improvement at the time of 
their discharge The last gioup aie those ending fatall} 

An effort was made to interview all of the cases that left the hospital, 
but this met with only fair success Lack of sufficient personnel in tho 
Social Service Department renders it at present impossible to keep track of all 
the patients leaving the hospital, and for this reason, and the fact that most 
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of our notices were returned unclaimed, we were only able to examine or 
hear from fifteen This number is of course too small to warrant drawing 
any conclusions, but some of those examined were of interest All of them 
had shown a definite fracture while in the hospital Six were in good health 
at the time of our examination four vault and two base — and had not been 
operated upon 

Tabi e IV 

Results of Cases Operated and Not Operated Upon 




operated upon 



Not operated upon 



Cure 

Improved 

Not imp 

Died 

Cure 

Improved 

Not imp 

Died 

Base /r Positive” 

Jiase \‘<£)oubtfur’ 

1 

o 

0 

O 

0 

O 

0 

I 

0 

15 

6 

3 

I 

2 

0 

8 

5 

Vault /“Positi\e” 

o o 

0 

o 

I 

o 

5 

0 

28 

o 

I 

0 

0 

0 

3 

I 

Base and Vault 

o 

0 

o 

o 

7 

o 

0 

3 


10 

n 

I 

6 

1 

56 

5 

2 

20 


One, a boy of six, with a fracture of the base, whose hearing had been 
impaired, showed this condition cured, but he had lost the sense of smell Of five 
who were regarded as improved when they left the hospital, one, a man who had 
shown involvement of the seventh and eighth nerves, on examination, showed that 
the seventh had cleared up and his hearing had returned in his right ear and 
was improving in the left one Another, showing a palsy of the seventh when 
admitted two weeks after having been injured, had improved in seventeen days 
when discharged, and examination later showed a complete cure The same was 
true for another palsy of the seventh which developed twelve days after the 
injury This had almost cleared up when she was discharged in forty-one days, 
and follow-up examination showed complete recovery A man who had sho’wn 
mental dulness cleared up in nineteen days, and another, admitted five days after the 
accident, complaining of headaches and with left facial palsy, was somewhat 
improved when discharged A man of thirty-three, unconscious for three days 
developed a seventh nerve palsy on the seventh day, and was somewhat dull men- 
tally He cleared up mentally by the twenty-third day, but his palsy persisted 
A man of twenty-nine, with a fracture of the base, who was partially deaf, reports 
his hearing as being much improved A man of twenty-one, with a fracture of 
the base, had a facial palsy which cleared up, but at the time of examination 
complained of headaches, weakness in his right eye, irritability and forgetfulness 
The commonest complaint was more or less persistent headache, usually over 
the site of fracture if this was in the vault A boy of eight, injured three years 
ago, had a fracture of the parietal bone and the base While in the hospital he 
showed a paralysis of the seventh and eighth nerves on the left side, which cleared 
up before he was discharged He has been in poor health since, has headaches, 
pains in the left ear, definite mental impairment, and his mother says he 
is incorrigible 

The other cases with complications cleared up while the patients were 
m the hospital and are classified as having been discharged cured There 
were thirteen “ positive and three doubtful cases that suffered no com- 
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plications other than being unconscious, irrational or bleeding, all of which 
cleared up without ill effects 

Thus of forty-seven fractures of the base, five of the “ doubtful ” and 
eleven of the “positive” type, died, fifteen with a fracture showing com- 
plications lived and sixteen uncomplicated cases lived 

The impression given from these observations the series is too small 


Table V 

Comphcahons of Ca <:es winch Lived 



Cured 

Not operated upon 

Impr 

Operated j 

oved 

Not operated 

Not improved 
Not operated on 


Vault 

Base 

Vault 1 

Base 

1 Vault j 

Base 1 

Vault ] 

Base 

Dizziness 
and head- 
ache 

I 

KB i 

0 

0 

0 

0 

0 

0 

Hearing 

0 

iKA ' 

0 

0 

0 

I ' 

0 

0 

Mentality 

0 

2 

0 

0 

0 ^ 

I 

0 

0 

Vision 

0 

0 

0 

0 

0 1 

0 

0 

I 

Paralysis 

0 

2 KA 

I 

0 

0 

0 

0 

5 KB 

Spastic 

0 

0 

0 

0 

I 

0 

0 

0 


Of the 1 8 cases with complications which lived, 15 were of the base and 3 of the vault 


to warrant the term “ conclusions ” is that the conservative 01 non-operative 
treatment of fracture of the base is the method to be preferred 

This consists chiefly in rest in bed, purgation and light diet Should 
palsy of a cranial nerve fourth, sixth, seventh or eighth be present at the 
time the patient is admitted or subsequently develop, without evidence of 
pressuie on more vital areas, we do not consider that operation is indicated 
for Its relief Many of these cases have cleared up spontaneously, and in those 
that persist it is felt the dangers accompanying a decompression outweigh 
itsvpossible beneficial results 

We endeavor to keep a patient with even a simple uncomplicated fissured 
fracture m bed at least three weeks, although many of them object to such 
a procedure and demand their discharge earlier 

As a matter of form, one of the supposedly cerebrospinal disinfectants 
IS usually administered, urotropme, etc , but we have not as yet seen an 
instance in which it has been proven of value Likewise, no harm has resulted 
from Its use 

Should signs of pressure develop which tend to progress and tlireaten 
life, exploratory decompression is of course indicated When therefore an 
honest doubt exists as to the advisability of surgical interference, it would 
seem that equally good if not better results may be expected by following the 
non-operative course of treatment 
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CONGENITAL SOLITARY KmNEY->^ 

By Daniel N Eisendbath, M D 

OF Chicago, III 

Definition The term solitary or single kidney should only be used in 
connection with cases m which there is a complete lack of development of the 
opposite organ (A of Fig i ) Much confusion exists because not only 
older, but even i ecent writers, use the term “ solitary ” or “ single ” in describ- 
ing the following conditions 

1 Cases of crossed ectopia (Fig 2 ) Here both kidneys have devel- 
oped but have fused into a single mass, lying, as a lule, entirel}' on one side 
of the midline of the body 

2 Cases of hypoplasia (B of Fig i ) Heie one kidney has failed 
to develop completely so that only micioscopic evidence of its presence may 
exist in extreme cases The normally developed kidney may thus be thought 
to be the only one 

3 Cases of cake kidney Here both kidneys have fused to form a single 
mass, usually m the midline of the body (Fig 3 ) 

4 Cases in which one kidney has been removed are often eiioneously 
referred to, both in our own and in foreign hteratuie as “ solitary kidney ” 

The existence of a rudimentary ureter on the opposite side (C of Fig i), 
ox the fact that the ureter of the solitary kidney crosses the midline of the 
body to end 111 the opposite side of the bladder (Figs 4 and 5), and finally 
the presence of a reduplication of the renal pelves and ureters in the solitary 
kidne)^, does not exclude the use of the term solitary or single in cases showing 
these vaiiations 

Fi equency The following statistics show much variation as to the fre- 
quency of the condition 


Donald Brown ^ 

3 

12,000 autopsies 

Morns ^ 

I in 

3 370 autopsies 

Guizzetti and Pariset® 

39 Jn 

20,000 autopsies 

Nauman ^ 

10 in 

10,177 autopsies 

Sangalh ® 

3 in 

5,348 autopsies 

Rootes ® ' 

I m 

600 autopsies 

Remfelder ’ 

I in 

400 autopsies 

Motzfeld * 

10 in 

10,000 autopsies 

Ballowitz® 

I 111 

617 autopsies 

Engel 

16 in 

12,300 autopsies 


In 77,812 autopsies, the condition was found eighty-five times, or a little 
over one in a thousand The earlier statistics include many cases of crossed 
ectopia, hypoplasia, and even horseshoe and cake kidney, so that I believe 
a more recent observation like that of Motzfeld gives us a fairly accurate idea 
of the frequency of the condition, viz about one in a thousand indniduals 

* Read before the Chicago Urological Society, November 22, 1923 
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Sex and Side It is rather difficult to draw any conclusions from autopsy 
reports as all who have made observations as to the relative frequency in 
males and females state that fewer autopsies are performed in women From 



Fig I — A Ureter ends on same side as that upon which kidney is located Note almost constant 
presence of adrenal B Kidney with normal ending ureter on one side, h>poplastic kidney with 
blind ending ureter on opposite side C Kidney with normal ending ureter on one side with more or less 
patent ureter and absence of kidne> on opposite side 



Fig 2 — Various forms of crossed ectopia Much confusion has ansed describing such cases as 
* solitary kidncj * or unilateral fused kidney fsec text) A The two kidneys are fused into a mass re- 
sembling the form of the normal kidne> B Cake-hke mass with pelves on \entral aspect C L-shaped 
mass, on one side of median line of bod> 


a study of all of the reports on this phase of the question, we can conclude that 
the condition occurs more often in males and also on the left side 

Numbet of Cases Reported Ballowitz ® was the first to collect a large 
series of cases He reported 213 cases up to 1895 Anders added 61 to 
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the largest number, 286 cases, which had been collected up to 1910 I have 
been able to find twenty-five recent additional cases, so that the total number 
of observations is about 400 Many of the older writers included the various 
anomalies which, as stated previously, should not be included in cases of true 
congenital solitary or single kidney, so that the total number is probably 
consideiably less than the figures just given if one excludes such cases The 
majority of reported cases have been autopsy findings The number of 

clinical cases (see tables) 



IS only thirty-three 
Anatomical Cousid- 
ciatwns I Fo)w,Stse 
and W eight of the Sin- 
gle Kidney — As a rule, 
the form varies but little 
from that of the normal 
kidney This applies to 
the organ when located 
m its usual position In 
the reported cases of 
ectopia of the solitary 
kidney there is mention 
of much alteration m 
foim, the oigan being 
flattened and irregular, 
as IS the case in congeni- 
tally ectopic kidneys m 
genei al In compara- 
tively few leports is the 
size mentioned M W 
Lyon, Jr states that m 
one case the measure- 
ments were 13 


, length, 8 5 cm m width. 

Fig 3 — Hydronephrosis of left half of pelvic ectopic cake 

kidney (Hemer) and 4 5 Cm m tillCKnebb 

In the other case they were 14 cm , 7 5 cm and 6 cm , respectively Ballowitz 
gives similar dimensions to the first of Lyon’s cases In Jolly’s case the ki ney 
was 19 cm m length while in Chassamg’s case it was only ii cm ong 
Winter m 237 collected observations noted that the kidney was very sma m 
five per cent In a recent personal case the shadow of the kidney as measure 
on the rontgenographic film was 15 cm long and 10 cm wide The average 


weight as reported is about twice that of the normal kidney 

2 Location As a rule this corresponds with that of the normal ( 
6 ) Exceptions are when the kidney lies over the spine (Fig 7 ) 

It IS ectopic (ihac or pelvic), (Fig 8) Winter,^^ in a series of 237 collec 
cases, found the median location in two, the iliac ectopic location m 
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3 Variations in the Cowse and Ending of Uietei of the Sohtaiy 
Kidney Instead of the ureter ending on the same side of the bladder (Fig 6) 
as that upon which the kidney is situated, three variations may exist 

(fl) The ureter may end m the midline of the bladder (Fig 9 ) This 
occurred in seven cases 

(&) The ureter may cioss the midline and end in the opposite side of 
the bladder I could only find three reports of such an ending, the cases of 

Lyon-Caen and Mar- 



Fig s — Ureter of solitary kidney crossed midline to end in oppo- 
site side of bladder (Forster) U Ureter TT Undescended testes 
R Rectum Note how ureter passes behind rectum 


nier,^® Horand and 
Forster (Figs 4 
and 5 ) 

(c) The ureter ends 
m the posterior urethra 
Schultz^® states that such 
a case has been reported, 
but I have been unable 
to find it 

4 Uietci of Oppo- 
site Side {Ending at 
Usual Place, i e , Oppo- 
site Oiificc) — This is of 
much importance from 
the clinical standpoint 
because the presence of 
two ureteral orifices does 
not necessarily mean that 
two kidneys are present 
The ureter on the side 
opposite to that upon 
which the solitary kidney 
is situated may vary 
from a shallow depres- 
sion or pouch to one 
which IS patent for 
nearly half the length of 


the normal ureter 


In sixty-one cases Anders (loc cit ) found the ureter 


absent in forty-two more or less patent in ten, and the condition not men 
tioned 111 nine reports of cases Winter found that the opposite uieter was 
present for a distance of at least a few centimetres in 18 of 237 cases I have 
found mention of the condition of the opposite ureter m a number of reports 
These are of much practical importance In Jolly’s case it was patent for i cni 
and represented by a fibrous band for 13 cm In Winter’s case it was patent 
for 8 cm , m Nebelow’s case for 3 cm In Thevenot’s case it was patent for 
half its normal length, while in five cases it was represented by a shal ow 
cul-de-sac located at the place where the ureteral orifice should be 


210 



CONGENITAL SOLITARY KIDNEY 


5 Uietei of opposite side (abnormal endings) Instead of a rudimentary 
ureter (C of Fig i) ending at the usual location of the corresponding uieteral 
orifice, the ending of the opposite ureter may he extravesical It may end 
111 the seminal vesicle^'’ (Fig lo) or form an intiavesical protiusion-® (Fig 
ii) or finally end in the wall of the cervix of a bicornuate uterus or in one 
horn of the latter (Fig 12 ) 

6 Reduplication of the pelves and ureteis of the solitary kidney Papin 
(loc cit ) quotes five cases in which this condition existed In all of these 
both ureters ended on 
the same side of the 
bladder as that upon 
which the solitary kid- 
ney was located 

7 Condition of the 
bladder ti igone The 
tiigone may he either 
symmeti ic or asym- 
metiic In the formei 
the interuretenc ridge 
01 ligament is devel- 
oped as 111 an individual 
with two normally 
placed and developed 
kidneys Instead of 
finding a uieteial oiifice 
at both angles of the 
ti Igone the angle coiie- 
sponding to the side 
upon which the kidney 
IS absent, fails to show 
an oiifice, often only 
an anaemic aiea taking 
its place In the asym- 
metiic ti Igone (Fig 
13) the inteiuieteric ligament flattens out into the wall of the bladdei and 
only a few vessels indicate wheie the oiifice should have been located 

In connection with this finding of a single ureteral orifice at one angle 
of the ti Igone, one must not fail to beai in mind such a case as that of 
Hepbuin-' in which theie was a single uieteial orifice normall} located but 
two kidne} s (Fig 14) The ureters fiom these united before enteiiiig 
the bladdei 

8 Adienals These are absent in from ten to twent\-five per cent of 
the cases accoiding to vaiious reports 

Associate d Genital Defects If one recalls the fate of the ^arlous stiuc- 
tuies which are present in the embi\o (Fig 15), it is eas} to understand 
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Fig 6 — Typical findings in true congenital solitary kidney Note 
ending of ureter on same side of bladder and presence of opposite 
adrenal (Renda) 
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how genital defects f are associated with absence, lack of development, or mal- 
position of the kidneys We will fiist consider those which are found in 
the male sex 

(a) Genital Defects in the Male Ihe lecent statistics of Giiizzetti and 
Paiiset® and of Engel"® aie more accurate as to the relative frequency of 
these defects than the oldei statistics of Ballowitz and Winter, because the 

latter do not distin- 
g u 1 s h as was ex- 
plained aliove between 
solitaiy kidney, bypo- 
p 1 a s 1 a and crossed 
e c 1 0 j) 1 a Guizzetti 
and Pariset in a total 
of 39 autopsies on 
cases of solitary kid- 
ney, found defects of 
the male genitalia in 
6 Engel in i6 soli- 
taiy kidney autopsies 
found defects in lo of 
13 males These de- 
fects in the male may 
occui alone or in any 
combination 

I Rudimentary or 
absent seminal vesicle 

Pk 7 — Pelvic ectopic solitary kidney Pelvis directed to right Ureter qj-j n-jg side wllCrC the 

entered midlme of bladder Compare with Pig 9 (Schultz) 

kidney is absent 

2 Rudimentai}^ or absent vas deferens with or without a corresponding 
defect of the seminal vesicle 

3 Atroi^hy of the prostate on the side of the lenal defect 

4 Absence of the ejaculatory duct on the side of the lenal defect 

5 Rudimentary oi absent epididymes 

6 Atrophy or absence of the testis The latter condition is rare 

7 Absence of the seminal vesicle or of the testis on the side upon which 
the solitary kidney lies This only occurs in cases where the ureter crosses 
to end m the opposite side of the bladdei In Horand’s case the seminal 
vesicle was absent on the solitary kidney side 

8 The rudimentary uretei ends in the seminal vesicle or in the vas 
This has been referred to m the description of the ending of the ureter on 
the opposite side (Fig lo ) 

7 This diagram will aid in understanding how the ureter can end in the seminal 
vesicle The ureter is a bud from the Wolffian duct which becomes the vas deferens 
in the male In the female, the Wolffian duct disappears but from the duct of Mu er 
develop the uterus and tubes 
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9 Associated defects of the external genitalia, e g , hypospadias, non- 
descent of the testis, pseudo hermaphroidisin 

(b) Defects of the Female Genitalia Guizzetti and Paiiset found defects 
in 5 of 39 cases (both sexes) of solitary kidney Winter, in a total of 237 
collected cases of solitary kidney (some of which were undoubtedly 
other renal anomalies), found that nearly one-thiid had defects of the 
female genitalia 

Eismayei has recently collected 122 cases of genital defects in the female 
associated with sohtaiy 
kidney These defects 
m the female may occur 
alone or m any com- 
bination 

1 Utei me defects 

(a) Uteius unicoi- 
nis with 01 with- 
out (Fig 16) 
ludimentai}^ sec- 
ond hoin 

(b) Bifid uterus 

(c) Uteius didel- 
phys 

(d) Uteius duplex 
(Fig 12) 

2 Tubal defects 

(a) Absence of the 

tube on the side 
of the renal de- 
fect (vei 3 lare) 

(&) Rudimentary 
tube 01 onl)'’ ali- 
d o m 1 11 a 1 end 
pi esent 

3 Ovaiian defects 

(a) Absence (vei}'’ lare) 

(b) Atiophy associated with similai condition of the correspond- 

ing tubes 

4 Vaginal defects 

(«) Absence 01 1 udimentai 3" development 
(b) Atresia 
(r) Double 

(d) Recto-vaginal fistula associated with atresia of the rectum 

5 Defects of the external genitalia, c g , absence or rudimentary develop- 
ment of clitoi IS or labue 



Fig 8 — Ectopic median solitary kidney l>ing over aorta (Le- 
jars and Rubens-Duval) Note how vessels w md around right edge 
of kidney to enter pel\ IS A Anterior view B Relation of aorta 
and vena ca\a to kidnej 
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6 Abnormal ending of the rudimentary ureter in the wall of the cervix or 
in one horn of a bifid uterus Two such cases have been reported by Weibel 
(Fig 12) 

It is of interest to quote some statistics regarding the frequency of some 
of these defects m the female 

Winter 237 cases of solitary kidney In 3 absence of the uterus, in 2 
absence of the vagina, in 4 absence of the ovary, m 2 a double \agina 

Guizzetii and Pariset — in 39 
cases of solitar}^ kidne} One uterus 
bicornis, two uterus unicornis, one had 
absence of vagina and uterus and one 
the same condition plus absence ot 
the tubes 

Ballowitz — in 213 cases solitary 
kidney There were 18 cases of uterus 
unicornis and 10 of bifed uterus 

BoLArrio -■* in 99 collected cases 
of defects of the female genitalia asso- 
ciated with renal anomalies there 
were noted 

Uterus unicornis with opposite rudi- 
mentary horn — 12 of 13 had a 
solitar}^ kidne}”^ 

Uterus unicornis without opposite 
rudimentar}" horn — 19 of 24 1 ’^*^ 
a solitary kidne}’^ 

Uterus bicornis — 25 of 34 had a soli- 
tar}’^ kidne}’^ 

Rudimentary uterus — 10 of 19 had 
a solitary kidne)" 

Absence of the tubes alone — 3 3 

had a solitary kidne} 

This shows that female genitalia 
defects occur far more often in connection with complete lack of development 
of the kidne}" than in association with any other renal anomal} 

Clinical Considci atwns The importance of being able to recognize the 
presence of a congenital solitary or single kidney (as defined aboie) cannot 
be underestimated With our present diagnostic resources this should be 
possible in a far larger number of cases than in the past The kidne} m 
these individuals is subject to the same diseases and injury as when two organs 
are present at birth In the case of congenitally displaced forms of solitari 
kidney (median, iliac or pelvic) there are the same predisposing mechanical 
factors to such conditions as calculus formations and hydronephrosis, as one 
finds in other congenital anomalies (horseshoe kidney, ectopia, hypoplasia an 
crossed ectopia) The menace to the earner of the blocking of his or her 
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Fig 9 — Posterior \ lew of pelvic ectopic 
solitary kidney whose ureter ended in midlme 
of bladder Compare with Fig 7 (Schultz ) 
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only kidney by some f oi m of obstruction, emphasizes the necessity of an early 
diagnosis of such a possibility 

A review of all of the published cases reveals the fact that a diagnosis 
befoie operation or the inception of non-operative measures has only been 
made in so few cases that an additional one may be of interest 


Fig 12 — Associated genital and renal anomalies (Weibel s cases) Case A View of j-udi 

ending in wall of cervix The opposite kidney (solitary) and ureter were normal Case B Mew oi 
mentary ureter ending in dilated cervical canal The opposite kidney (solitary ) and ureter were nor 

Male, fort>-nine,$ first seen \\ith Dr Frank Wnght on account of a h?ema- 
tuna in April, 1923 There was a history of influenza and recurrent tonsillitis 
Two weeks after an attack of the latter, hsematuna was obser\cd Aside from a 
hypospadias (opening just behind glans penis) physical examination revealed 
nothing 'abnormal A much reddened trigone and a moderatch enlarged prostate 

±This case has been reported in abstract form elsewhere 
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was found at the cystoscopic examination in April, 1923 Clear urine was observed 
to escape from the normal appearing left ureteral orifice and the notation made at 
the time that the right orifice was very difficult to find Ureteral catheterization 
was postponed to a second sitting, but inasmuch as radiography revealed no abnor- 
mal shadows indicative of calculi and there was a temporary cessation of the 
haematuria, the patient did not return for further study The hsematuria recurred 
at intervals during the interval between the above examination and September 3, 
1923, when he was again seen with Dr Lester E Garrison about twelve hours after 
the onset of such severe left colicky abdominal pain that opiates gaie no lelief 
Shortly after admission to the Michael Reese Hospital, late the same evening, the 



Fig 13 — Asj mmetric trigone with absence o£ left ureteral orifice m congenital solitary 

kidne> (Baetzner) 

chict complaint was a pcisistcncc of this pain locah 7 C(l in the lower left quadrant of 
the abdomen and radiating towards the left kidncj region The bladder was found 
to contain onlv See of a bloody fluid A tentatne diagnosis of left calculous 
anuria was made and actnc intcifercnce postponed until the next morning, as it 
was deemed safe to wait anothei twcKc hours m order to ha\c another ronlgeiio- 
giam made 

No abnormal shadows mdicatnc of calculi were found, but it was noted that 
the shadow^ of the left kidney was \er} large It measured 15 cm in length and 
10 cm m width The bladder contained onh a few drops of blood\ fluid 
C\stoscop\ rc\calcd a slight!} prominent left ureteral orifice, but no right-sided 
opening could be found The trigone was symmetric and at its right angle was a 
pale area where the orifice should be located A number fi\e ureteral catheter 
after meeting with resistance m the pelvic portion of the ureter, could be passed 
to the kidnc} At first a blood} fluid escaped followed in a steady flow of clear 
urine m large amount The abdominal pain and the anuna haMiig been rehe\ed, 
further search was made m all portions of the bladder and posterior urethra for a 

217 



DANIEL N EISENDRATH 


second ureteral orifice None was found and indigocarmin although excreted in 
fair concentration from the left ureteral catheter, was not observed to 
escape elsew^here 

During the next twelve hours 250 cc of urine was collected from the left 
inlying ureteral catheter and a further 800 c c during the following twenty-four 
hours Nausea and vomiting ceased as soon as the anuria w^as relieved The 
absence of a right ureteral orifice w’^as confirmed by Di Frank M Phifer at a 
later cystoscopy at which indigocarmin again failed to be excreted on the right 
side of the bladder The left ureteral catheter w^as w^ithdrawm on the third day, 
but it w^as necessary to reinsert it because the anuria and abdominal pain recurred 

On the fourth day the catheter became blocked 
so that a left pAclotom}" or ureterotomy 
became imperatne The latter operation 
seemed preferable in oider to determine the 
nature of the obstiuclion in the left ureter 
The latter was found greatly distended and 
thin-walled dowm to a segment about one inch 
m length just abo^e the bladder This poition 
was ver} much smaller, indurated and imper- 
meable In order to exclude the possibility of 
o\erlooking a small calculus, the bladder w^as 
opened through a second suprapubic incision 
and a retrograde attempt to pass the blocked 
segment of the pehic ureter Inspection at 
this time of the right side of the bladder also 
failed to reveal the presence of a right ure- 
teral orifice The ureterostomy relieved the 
pain and anuria yydnch had folloyved the 
occlusion of the inlying ureteral catheter on 
the fourth day Although a large quantity of 
uiine y\as jiassed through the ureterostoni} 
yvound not a drop escaped for the first five 
days through the suprapubic drain This yvas 
an indirect confirmation of the presence of a 
left sohtar}^ kidney 

At the aboy^e operation only a single ureter could be seen Only the loyy^er pole 
of the left kidney’^ could be felt, but it yvas in its normal location 

The patient made an uneventful recovery At subsequent examinations the 
absence of a right ureteral orifice and the failure to excrete indigocarmin on this 
side again noted The cause of the haematuria during the fiy^e months preceding 
the anuria and the latter as yvell, yvere deemed to be due to a stricture m the 
peHic ureter In all probability this yy^^as secondary to a tonsillar infection No 
attempt has been made at urograph}’’ The stricture is being dilated at intervals 
At the last sitting (Noy ember 19, 1923) a No 7 ureteral bougie alter meeting 
wnth slight resistance could be passed to the kidney, but a No 8 bougie could only 
be inserted for a distance of 15 cm A mild infection due to B coli has necessi- 
tated lay age of the left kidiiej pelyis upon tw^o occasions 



In the accompanying tables, I have collected all of the published cases of 
true congenital solitary 01 single kidney, which have eithei been operated or 
in which an anuria has been relieved by non-operatne nieasuies All reports 
m which there was no proof that a solitary kidney had been present 
were eliminated 
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Eliot), treated by primary ureteral catheterization and later operation, death was 
due to bronchopneumonia after four weeks At autopsy a calculus was found 
blocking up the left single ureter If ureterotomy had been performed in this case 
instead of nephrostomy, the chances for recovery w'ould have been better 

A comparison of the results of those treated primarily by opeiative meas- 
ures with those in which the anuria was permanently or temporarily relieved 
by ureteral catheterization speaks for the advantages of the latter method 
of treatment In onl}’- eight of the sixteen cases in this second table was a 

diagnosis of probable 
anuria in solitary 
kidne} made before 
operation or other 
tieatment Three of 
these were reported 
in 1905, 1910 and 
I 9 I j, respective!} 
wdiile the other fi\e 
appear in the litera- 
ture since 1917? four 
during the past tw'o 
} ears This show's 
that the clinical im- 
portance of a knowl- 
edge of the existence 
of congenital anoma- 
lies of the upper 
urinary tract is be- 
ginning to be better 
appreciated 

Table III Cases m Which Ncplv cclomy zuas Pci foi mcd This is only of 
historical value and should not be judged too harshly, inasmuch as the present more 
or less routine urologic study of an abdominal case w'as seldom carried out It 
impresses one, how'ever, even at the present day with the fact that the possible 
existence of a single kidney should be constantly borne in mind bv the gynecologist 
as well as the general surgeon 

Diagnosis and Ti catment The recognition of the presence of a single 
kidney depiends chiefly upon the cystoscopic examination As was stated 
above, the trigone may be symmetric or asymmetric If the latter condition 
exists, the attention of the examiner would be attracted at once, but if the 
trigone is perfectly symmetric and especially if a normal appearing ureteral 
orifice presents at the normal location of such an orifice on the side opposite 
to that of the solitary kidney, one could easily be led astray This would be 
especially true of cases where a rudimentary ureter is present on the opposite 
side and is patent as has been the case in a number of reports, for variable 
distances If a ureteral orifice is not found at the normal location the first 
duty of the cystoscopist is to look in other portions of the bladder and even 
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Fig 16 Solitary kidney and genital defects Autopsy findings m 
girl or eighteen Absence of left kidney adrenal ureter and blood ^ es- 
sels Right single horned uterus Rudimentary left horn Left tube 
and ovary in iliac fossa close to pelvic inlet (Hoenigsberg) 
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in the posteiioi uiethia foi the abnormal ending of a meter In addition to 
extravesical openings in the urethra one must bear in mind the possibility in 
the female of such an opening in the vestibule, anteiior wall of the vagina, oi in 



Fig 17 — dronephrotic median solitary kidney A\ith bicornuale uterus (R Keller) f 

I 

a submucous 03^5! One of the most valuable aids is the injection of indigo- 
caimin, the excretion of which will aid m locating the missing orifice In case'^ 
susjiected to be congenital single kidnej and not presenting the sjmptonis of 
anmia, urograplw will also be of great aid The same is true of radiograms 
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with X-ray catheters m situ Even in the presence of anuria of not more 
than four days’ duiation, seaicli should be made at once for the presence or 
absence of a second uieteral orifice The diagnosis of anuria in an individual 
possessing congenitally only one kidney presents no features which distinguish 
it from that of anuria m general, except perhaps the tendency to recuirence 
of the symptoms unless the obstruction is oveicome Of great value perhaps 
in the future will be the obseivation of the size of the kidney shadow in the 
lontgenogram and the fact that it is only present on one side, as is true of 
our case The size alone is not a ciiterion unless it is very laige, because 
the kidney in a certain inoportion of cases is aijproximatel}^ noimal in size 
The treatment of cases which do not piesent the symptoms of anuria 
dififeis in geneial but little from the methods which one would emplo}’^ in the 
case of a person having two kidne} s The tendenc} should be towards the 
most conseivative measures The tieatment of cases with symptoms of 
anuria should be equally conservative in the beginning Ureteral catheteriza- 
tion should be employed as eaily as possible As soon as the ciisis is over 
operative measuies such as uieteiotomy or pyelotomy should be consideied 
If, howevei, the anuria recurs as it did in our own case, it may be necessar} 
to operate earlier I do not consider the operative measuies should be 
em2Dlo}ed, however, until uieteral catheterization has been given a fair tiial 
The patient is a fai bettei risk for an operation to deliver a calculus or dram 
a kidney aftei the retention products incident to the anuria have been elimi- 
nated from the blood and tissues One cannot depend upon any aveiage 
period of tolerance, hence early diagnosis and ureteral catheterization must be 
the key to success in the futuie 
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Table III 

Cases of Congenilal Single Kidney in which Nephrectomy was Performed 
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PYLORECTOMY FOLLOWED BY KOCHER’S METHOD OF 
GASTRODUODENOSTOMY IN CERTAIN CASES OF 
CARCINOMA OF THE STOMACH 

By L Clarence Cohn, M D 

OF Baltimore, Md 

FROM THE SURGICVL PVTHOLOGIC\L L\BORVTORl 01 JOHNS HOPKINS HOSPITAL \ND FROM THE SLRGIC^L CLINIC OF 

ST AGNES HOSPITAL, B\LTIM0RE 

Theodor Kocher, Professor of Surgery in the Unnersit) of Bern, 
Switzerland, describes in his text-book on Operative Surgery published m 
1903, his method of anastomosing the duodenum to the posterior wall of the 
stomach after p}lorectomy or partial gastrectomy It is known m suigical 
literature as Kocher’s method of gastrectomy, in contrast to Billroth I, 
Billroth II, and Polya’s operation 

For reasons unknown to me this method is rarely employed in this counlr} 
or abroad, except m Kocher’s Clinic 

Doctor Bloodgood’s attention to this method was attracted when Dr M 
Hartwig sent him m 1900, a specimen resected m 1895 This specimen and 
its photograph are still m the Laboratory On section it is a distinct carcinoma 
well circumscribed This patient lived m comfort and died se\en }ears after 
operation of an abscess of the kidney It is the first recorded five-year cure 
of cancer of the stomach in the Surgical Pathological Laborator\ of the Johns 
Hopkins Hospital 

Not until 1910, did Doctor Bloodgood have the opportunity to appl} this 
method of anastomosis after pylorectomy or partial gastrectomy, because the 
extent of the ulcer or cancer made the area of stomach removed, too large to 
permit the suture of the duodenum to the stomach without tension 

The first gastrectomy of the Kocher type was performed m St Agnes’ 
Hospital, in August, 1910, more than thirteen }ears ago The tumor was 
a free!} mo\able mass at the pylorus producing almost complete obstruction, 
and the patient was starving to death The operation was performed under 
local anccsthesia Microscopically, the tumor proved to be a carcinoma 
(Figs 4 and 5) This patient, now aged sixt} -eight is free from recurrence 
and 111 good health 

After reading the original description of twenti-six operations of this 
t}pe, all but four of which were performed b} Doctor Bloodgood, I uould 
describe the technic as follows 

The abdomen is opened under novocaine in the midline aboie the 
umbilicus In mam of the cases gas. gas-ether, or light ether w ere gn cn for 
the deeper manipulations The stomach, duodenum pancreas, glands along 
the lesser and greater cunature are carefulh palpated and inspected 

With rare exceptions the following has been the rule as to the indication 
for resection If the palpable mass gi\es the impression that it can be resected 
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with a good margin without or very little injury to the pancreas, and for this 
reason offers the probability of a cure should it prove to be cancer, resection 
IS undertaken If adhesions to the pancreas, or liver, or too extensive involve- 
ment of glands clearly portiay a local condition which, if malignant, would 
not be cuied by resection, some form of gastro-enterostomy is performed 



Fig I — Kocher s method of an'istomosis after pylorectomy (From Kocher's book on 

Operative Surgery) 

The experience that has been gained in these two clinics and in reading 
the literature has quickly shown that attempts at resection of local lesions, 
too extensive to offer a probability of a cure, when the lesion is malignant, 
simply increase the mortality of the operation and prevent permanent cures 
m extensive lesions which are benign ulcers 

This impresses me as the most practical view as to operative indications 
One cannot tell until resection is partially completed what the method 
of anastomosis will be It has been Doctor Bloodgood’s rule to choose 
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Kocher’s method if the duodenum can be sutured to the posterior uall ot 
the stomach without tension 

The first procedure is to find the point on the greatei cunatuic of tlie 
stomach where resection will ultimate!) be made The \essel along the 
greater cur\ature is divided between ligatures Ii respective of nhethei 

r 



Fig 2 — Photograph of iutops\ specimen three months after p%lorcctom> for c mccr wnlh short-loop 
posterior gastro-cnterostom> (Billroth II ) *Mthourh it did not occur in this case, the iHustfition snovs 
now a kmk at X could produce acute dilatation of the duodenum (Pathol Vo 9871) 

glands can be seen oi felt along the gieatei cunaturc, the gland-bearing area 
is left with the stomach, and the \essels m the omentum and the gasltocohc 
ligament are ligated at as gieat a distance as possible from tlie stomach 
nithout mjur) to the colon or the middle colic arter) The stomach is ihcit- 
foie freed fiom the colon and omentum so that the operator can "^neep Ins 
hand beneath the stomach and estimate the lelations to the panerca'? Shraild 
this examination re\eal adhesions moie extensne than prcMoud) ifiuiKh 
lesection can be discontinued and some t\pe of gastro-enterostoni) perffjrmed 
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The next most mipoitant step is to ligate the vessels on the duodenum 
and sepal ate the stomach, pylorus and duodenum from the pancreas The 
stomach is now separated except at its lesser curvature and the superior 
bolder of the duodenum It is simpler to ligate the vessels on^the upjier 

‘ * s t 0 m a c h IS now 

I ^ ' ' ' lifted outwards 

jj and downwards to 

I 

%||b ligated as far as 

^b|||L possible fiom the 

^ stomach Having 

Ik. 

cmvatwe to he 

whose^tomach^as resLteT^^ith™Ko^r^^^ of a patient divided , the I e - 

X-ray was made The anastomosis of 1 A 

clearl> shown (Pathol No 12038) ^ duodenum to the stomach is mainilig VeSSClS Olid 

glaiid-beai iiig tis - 
sue (lie sepal ated fioiii the lessci ciiivatuie of the stomach almost up to the 
lap iiagm , pist as one zvould lemove the glands and tissue f ) oin the a'i illo ) V 
vein his never inteifeies with the circulation of the stomach, allows 
complete removal of the gland-bearing area on the lesser curvature side 
without removing uninvolved stomach wall 

It IS a well-known and fundamentally established fact that the smaller 
the portion of the cardiac end of the stomach left after resection, the 
greater the difficulty of anastomosis and the greater the likehhocd of 
increased mortality 

Ihe stomach having been freed, the operator tests whether the duodenum 
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can be sutured to the posterior wall without tension If so, Kocher’s 
method is chosen 

The anastomosis is a typical end-lateral The method in this clinic is 
three rows of interrupted fine black silk sutures The first row approximates 
the peritoneum of the duodenum to that of the stomach Then the wall of 
the stomach is divided down to the mucous membrane and the second row 
introduced, catching the vessels in the stomach wall The mucous membrane 
of the stomach is divided and sutured to that of the duodenum all the ^^ay 
aiound There is no objection to using catgut in the mucous membiane, 



Tig 4 — Photograph of resected p\ loru> \Mth portion of stomnch 'ind duodenum Opention performed 
thirteen > cars ago Patient well ( 192 A^nastomosis Kocher s t\ pe F or gross picture and photomicro- 
graph sec Figs s and 6 (Pa^^hol No 10763) 


but in this clinic we ha\e had no difficulh with the three lows of fine silk 
The anastomosis completed, the stomach is dnided without clamps and closed 
wnth three low^s of fine silk Now' and then the sutuie is cocered with 
omentum Sometimes the tians\erse colon is fixed so it will not drop down. 
The abdominal w^ound is closed m the usual w'ay 

Posf-opc} aiwc Treatment These patients are alwa\s gnen subcutaneous 
salt solution and salt pei lectum until the\ are taking sufficient fluid In 
mouth Gastric la\age is made the night of operation and the next morning, 
aftei washing out the stomach an ounce of castor oil is introduced This 
gastric la\age should be continued as long as there are duodenal contents in 
the stomach, but raieh is it necessar\ after the first twent\-four hours when 
the Kocher anastomosis is made 

These patients are not gnen solid food for at least two weeks, nor are 
the} allow'ed to sw'allow' grapes or the peel of baked apple In an anastomosis 
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of this kind the lumen is partially closed by the necessary inversion and the 
inevitable inflammatory reaction Solid food could easily obstruct, add to the 
discomfort, and might even be dangerous 

Moitahty Among the 22 operations performed by Doctor JBloodgood, 
there are four deaths — a mortality of 18 per cent The deaths occurred 
between 48 hours and 10 dais, suggesting some type of embolism Ihere 



Fig 5 — Photograph of opened stomach shown m Fig 4 Note the \vhite area of neoplastic 
grow'th infiltrating to but not through the duodenum and not through the peritoneum Glands not 
involved Well thirteen > ears after resection (Pathol No 10763) For photomicrograph see Fig o 

was not a single example of peritonitis or other complications on part of the 
intestinal suture Of the remaining 4 cases by three other operators there 
were two deaths, one of them from peiitonitis So that among the 26 opeia- 
tions by this method there is but one faulty suture 

The age and sex, and condition of this small group corresponded closely 
with that in the larger group of cancer and ulcer They were neither lietter 
nor worse operative risks, but they were subjected to an operation of less 
extent than by any other method, except the Billroth I 
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Service of the Union Protestant Hospital We have carefully checked the 
immediate mortality and studied the ultimate function of the stomach 

The thing which impressed me most was that if the patient survived the 
operation the ultimate function of the stomach was about the same, irrespectne 

of the type 
of a n a s - 
tomosis o r 

' resection It 



IS important 
to remember 
that oui gas- 
tric material 
as compared 
with some 
other clinics 
in this coun- 
t r y and 
abroad is 
c o m p a r a- 
tively small, 
but I think 
it has been 
studied as 
caiefully as 
in any clinic 
I have taken 
X-rays and 
made fluoro- 
scope exam- 
inations, had 
gastric 
analyses 


made, and 

^ P^orus ® recorded the 
i.t-atnoi iNo 32468) For gross specimen see Figs 8 and p 

f. d 1 g e s t ive 

unctions of patients of the following groups more than ten years after 

operation Billroth I, Billroth II, Kocher, Finney’s pyloroplasty, different 

types of posterior gastro-enterostomy, anterior gastro-enterostomy and the 

long-loop Roux or “ Y ” No difference could be made out The choice of 

the operation, therefore, does not depend upon the ultimate function, but 


upon the study of the immediate mortality and complications 

One must remember that the different types of resection of the stomach, 
or the different types of gastro-enterostom} are by no means always opera- 
tions of choice — usually operations of necessity 
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Our evidence indicates that the Kocher resection has the least mortality 
and post-operative complications Finney’s pyloroplasty m proper!) selected 
cases has practically no moitality and no complications The shoit-loop 
posterior gastro-enterostomy for duodenal ulcer has practically no moitaht) 
and very few complications 

The chief objection to any lesection of the stomach, followed b) closure 
of the duodenal end and some form of gastro-enterostomy, is that a kink oi 
obstruction, even temporary, m the gastro-enterostomy leads to acute dilatation 
ot the duodenum and a toxic duo- 


denal death brought out yeai s ago 
in experiments on animals by ^ 
Draper and repoited by me (Joui- 
nal Amer Med Assoc , July 13, 
1912, vol lix, p 117) 

In m)' early study of the liteia- 
tuie I was impiessed by the 
numeious deaths between the sec- 
ond and the fifth day attributed 
to shock with recoi ded autopsies ^ 
noting no peiitonitis Latei, fiom 
a case 01 two of my own I learned 
that these deaths weie due to dila- 
tation of the duodenum 

The dangei of kinking of the 
gasti o-entei ostomy is apparently 
greater in a short-loop posterior, 
or the short-loop " Y,’’ and dis- 
tinctly less in any long-loop gastro- 
entei ostomy That the majority 
of the clinics m this countiy and 
abioad have substituted the Polj'a 
with a long loop is an indication 
that the) weie haMiig tiouble 
with the so-called Bilhoth II with 
a shoit-loop posteiioi gastro- 
enterostomy 



Fig S — Photojrraph of the anterior surface of the 
portion of the stomach removed in the case sho n in Fir 
I (Pathol No 32468) Duodenum to the left ma^-s of 
glands and fat on greater curvature below , glands and fat 
on lesser curvature The portion betv cen ) and A has 
been dissected from the lesser curvature of that part 
the stomach not removed Ihcsc glands are invol cd 
(see Fig 9) (Pathol No 32468) 


My limited experience teaches me that F]nne)’s p)lorop]ast) is pieferabic 
to an\ form of gastro-enterostomy if it can be done and when it is indicated 
That Kocher’s anastomosis after gastrectom) is the operation of choice 
When the gastrectom) lea\es a defect prohibiting a safe Kocher, the gastro- 
enterostomy should be done with a long loop, and it makes Acr) little differ- 
ence whether it is of the Polya t)pe or not The point is that the lonj) nni>'l 
be sufficiently long to practical!) eliminate the danger of a kink and death 
from acute dilatation of the duodenum 


I rarely use clamps in anastomosis or resection of the stomach I ha\c 
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never had peiitonitis from soiling The fundamental principle of any anas- 
tomosis between hollow viscera is good circulation , second, perfect suture, and 
there is but one test of intestinal anastomosis peritonitis from perforation 
m the line of suture, or obstruction My experience teaches me that soiling is 
an exaggerated danger, and that circulation of the tissues and perfect approxi- 
mation by suture are the essential features I prefer Billroth’s original 



method of three rows of single 
sutures with the finest silk as 
adopted by Halsted, and not a 
single or double low of mattress 
suture The continuous suture 
with catgut or linen thread has 
only one advantage — it is more 
rapid As I have never tried it, 
I can neither praise nor condemn 
it The operator’s immediate 
mortality and the cause of death 
in the line of suture should indi- 
cate to him whether his method 
of sutuie is the best 

The recent contributions by 
William Mayo (Surg, Gyn and 
Obstet , April, 1923, vol xxxvi, 
p 447) and Richard K Lewisohn 
(Annals or Surgery, October, 
1923, vol Ixxviii, p 507) > indi- 
cate a tendency to return, if pos- 
sible, to the Billroth I, the prin- 
ciple of which IS identical with 
Kocher’s It has, however, an 


Fig 9 Longitudinal section through specimen shorn 
in hig 8 Note the cancerous gland m that portion o 
^e tissue removed from the lesser curvature sho%vn ir 
rig 8 betvveen A and Y Note the excavated ulcer sur 
roundmg the pylorus and breaking through the peritonea 
^at abo\ e Compare with the filling defect shown in the 
X-ray (Fig 7) (Pathol No 32468) and compare with Fig 
5 m ^yhlch the cancer has not broken through the peri- 
toneal coat 


ad\antage that it might be 
accomplished without tension 
when the Kocher could not The 
illustrations (Billroth I) in these 
two papers practically show the 
Kocher anastomosis and the trend 


of modern surgery to return to the fundamental conceptions of gastrec- 
tomy as conceived by Billroth and Winiwarter, the Billroth I if possible 

and if a Billroth II becomes an operation of necessity, then a long-loop 
gastro-enterostomy ’ 


I have before me now Billroth’s Clinical Surgery with his historical and 
epoch-making diagrams and illustrations, and years ago in my reviews m the 
International Clinics I have called attention to these principles 

I would suggest to my colleagues who may read this article to restudy 


their operative mortality in gastric surgery and estimate the element of faulty 


suture and acute dilatation of the duodenum 
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CARCINOMA OF THE DUODENUIM 

By Denver M Vickers, M D 
OF Cambridge, Neiv York 

FROM THE SURGICAL CLINIC OF THE MARA AfCCLILIAN HOSIITVL 

Neoplastic disease of the small intestine is generally admitted to be 
rare, in contradistinction to carcinoma of the stomach and colon Cancel 
of the stomach is rated by Osier ’ to be second only to that of the female 
genitalia, in point of frequency, quoting 30,000 autopsies by Welsh Caici- 
noma of the rectum is not infrequent and carcinoma of the colon, espcciall} 
around the flexures and the caecum, while less often obseived, is not unusual 
But carcinoma of the small gut is still one of the rarities of medicine, either 
clinically or at autopsy 

Brill" estimated cancel of the intestine, excluding the stomach, as occui- 
img in 2 5 per cent of cancers found in hospital autopsies Maro" Clinic 
figures give 3 per cent , Jeffeison ^ estimates 3 i per cent and Geiser 4 pei 
cent Forque and Chavin '■ in collecting and tabulating 88,031 autopsies, rejioit 
cancer 6847 times, or 8 2 per cent , of these 92 per cent, or 642, were 
intestinal, the large intestine being affected 613 times, or 94 per cent , of the 
intestinal cancels, and the small 39, or 6 per cent Cancel of the small gut 
occurred, therefore m o 5 pei cent of all cancers, or o 04 per cent of all 
autopsies Other collected statistics from eight different authors ' give 888 
cancers of the intestine , of wdnch 798 w^ere in the large intestine, or 90 i 
jier cent , and 91, or 99 per cent . in the small intestine, wuth ]? 01 4 5 pei 
cent , in the duodenum, or in these cases 034 per cent of all cancels occur 
m the duodenum 

For any given unit of length of small gut, the jejunum show’^s the greatest 
relative “ immunity ” to cancer Aizner ’ reports one case and Murra\ ” 
casual!) mentions another, but there are few others in the literature Muller, “ 
in 5621 autopsies, found cancer of the jejunum and ileum in onh three cases 
compaied to 6 m the duodenum Caicinoma of the ileum near or at the 
ileocascal valve brings up the total proportion for the jejunoileum slighth 
above that for the duodenum McGuire and Cornish,’® in 1920, tabulated 
66 carcinoma of the duodenum from ten authors compared to 69 carcinoma 
of the jejunoileum, a ratio of 47 7 per cent to 53 2 per cent 

The average length of the duodenum according to Tre\cs ” is ten inches, 
of the wdiole small intestine 22 feet 6 inches, so that for any gnen unit of 
length the susceptabiht) of the jejunum to cancer is decided!) Ic'js than that 
of stomach, colon or e^en duodenum 

The incidence of carcinoma of the duodenum or the relatne frequcnc) 
of that diagnosis in hospital autopsie<5 is estimated at 005 j>er cent or once 
in 2000, b) jNIcGuiie and Cornish (nine author^ total of 151 201 ca^es) 
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who quote the eighteen cases of Fenwick/^ found in 19,518 autopsies at the 
London Hospital, giving an incidence in itself of 009 per cent Forque 
and Chavin’s ® more lecent tabulation gives 0034 per cent It is to be 
recalled that these were all pathological reports rather than summaries of 
clinical material 

Of the duodenum itself, cancer is found most frequently in the middle 
portion, or peri-ampullary region Fenwick gives 51 cases of which over half 
were in the second or descending or peri-ampullary region Geiser reports 
71 8 per cent and Rolleston 67 per cent of juxta-ampullary cancer It is 
probable, however, that in a certain percentage of these cases the malignant 



Fig I — Microphotograph of section taken from the tumor found in the case reported 


growth arises in the common or pancreatic duct and only secondarily iniaded 
the duodenum The difficulty of exact diagnosis even at autopsy is obvious 
The incidence is next larger m the first portion and most uncommon in 
the third or juxtajejunal portion of the duodenum 

Mayo, in reporting three cases, found one in which the growth (in the 
first portion) seemed to be engrafted on a previously existing ulcer Schrater, 
Ewald, Mackenzie, Leballe. and Letulle have also reported similar cases 
But while this might happen in new growths in the first portion, ulcerations 
are notoriously infrequent m the portion distal to the ampulla, so that the 
new growth following a preexisting ulcer is decidedly unlikely Lichy reports 
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SIX cases of carcmoma of the first portion, none at the usual site for duodenal 
ulcei Jeffeison concludes that the relationship of duodenal cancer to ulcer 
“ is difficult to establish ” 

Other factors give us no more clue as to the etiology of carcinoma m the 
duodenum than in new growths elsewhere These patients aie geneiall} 
beyond middle age (fifty }ears, Pick) and the growth may follow irritation 
of the papilla by the change in reaction of the fluids, passage of gall-stones, 
etc, but no direct evidence is available Why carcmoma is so fiequent m 
the stomach and so raie in the duodenum, especially in the thud portion, is 
one of the mysteries that may be cleaied when we know more about the 
underlying causes of neoplasms 

Symptoms and signs due to duodenal malignancy vary maikedly accoiding 
to its location Juxta-ampullary carcinoma makes known its presence mainly 
by obstruction to the flow of bile and pancreatic juice, with early jaundice, 
emaciation and death, and often cannot be dififei entiated from caicinoma of 
the head of the pancreas Forgue and Chavin recognize the difficulty of accu- 
rate anatomical and pathological limitation of the ampulla, and classif\ the 
growth, whether intra- or peri-ampullary by the clinical picture, whethei 
obstructive to the ducts or to the intestine, the “ definition anatomo-clinique ” 
In cancer of the first oi third poition, symptoms are of the digcstne 
tract, anorexia, nausea and vomiting, constipation, diarrhoea and pain In 
eithei supra- or mfia-ampullar growths, the clinical pictuie maj advance 
insidiously till it is difficult to distinguish fiom pyloric obstruction In cases 
of infra-ampullary obstruction, the vomitus may contain bile and pancieatic 
feiments, which can be demonstrated by appropriate tests 

Physical examination in such cases reveals the dilated stomach, but rai el\ 
a palpable mass, as a giowth large enough to obstruct, need not be large 
enough to be palpable through the abdominal wall IMetastases aie usually late 
and small, and pelvic or rectal examination generalh leveals no invasion of 
the “lectal shelf” Ma}0^° states that one-half of all cases of intestinal 
cancel show no lymphatic involvement at autopsy 

The prognosis is variable Cases aie described with symptoms fiom two 
days to twm years Hirschel successfully resected the duodenum foi ampul- 
laiy cancer Juxta-ampullary cancer is usualh’^ rapidly fatal and is an 
example of one area of the body, wdiere a very small tumor can quickly 
produce extreme emaciation and death Carcinoma above and below' maj go 
unrecognized till it produces almost total occlusion, with rapid change in 
symptomatolog)' and clinical picture, wntli eventual death from star\ation 
Tieatment is of course, pnmaril)' surgical The technical difficulties ofler 
great odds to the performance of anj ladical operation Gastro-enterostonn 
ma} prolong life in the obstructne cases and relie%e sjmploms for consider- 
able peiiods, as these tumors are slow growing and metastasize late Chole- 
c} stenterostomv or gastrochoIecystoslom^ ha\e been performed for ob'^truc- 
tion of the ampulla with ^a^^lng success The e\cntual outcome is olnious 
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Case Report — L P C, No 16290, entered the hospital, April 8, 1923, com- 
plaining of vomiting He was a married man of si\t 3 ’'-four, with no living children 
and no family history of cancer He had always been well and active, and for the 
past few years had been doing hard physical work on a farm He had had no 
trouble with the stomach till the onset of the present illness One month before 
admission he began to vomit This gradually increased till during the week before 
entry, he regurgitated practically evcr\ thing taken hy mouth, raising large quantities, 
even up to quarts or more, once or twice a da> He had had only slight epigastric 
distress and no acute pain He had lost about twenty pounds in the past month and 
with the exception of the vomiting, leels perfectly well 

Examination showed an emaciated, poorly nourished farmer ot sixty-four, 
who walked into the hospital The general physical examination was negative The 
abdomen was distended, but showed no involuntary muscle spasm There was 
slight tenderness in the epigastrium and the stomach could be outlined by percussion 
as a huge sac, wth the lower border almost to the iliac crest Gastric lavage 
removed approximately a gallon of sour, foul, partly digested stomach contents 
X-ray with barium by mouth, showed a huge atonic stomach with the bariunt 
obstructed just beyond the pylorus The diagnosis of pyloric obstruction was made 
and operation advised 

Exploratory laparotomy by Dr Chas G McMullen disclosed a huge stomach 
and dilated duodenum The first and second portions of the duodenum were thin- 
walled, three times normal diameter, but showing no other abnormalities Follow- 
ing along, a mass was palpated at the junction of the third portion of the auodenum 
with the jejunum This mass was hard, indurated, fixed and clinically malignant 
There were numerous small, pea-sized nodules scattered over the peritoneal surface 
of the intestine, the omentum and the colon A quick posterior gastro-enterostomy 
was done and the incision closed The radical operation was impossible 

For the first few weeks post-operative the patient did well Soon, however, he 
began to vomit again, in spite of dietar> restriction and frequent lavages He began 
to go steadily down hill and finally after two months in the hospital he died 

Autopsy was obtained six hours post-mortem The stomach was distended but 
not nearly to the extent seen at operation In the third portion of the duodenum,, 
where the duodenum turns about the ligament of Treitz and the superior mesentenc 
artery, there was a hard, firm, annular growth the size of a plum, adherent to the 
posterior abdominal wall There were numerous small nodules, dotted over the 
peritoneal surfaces, about the size seen at operation The primary mass was prac- 
tically obstructing the lumen of the bowel, so that only a fine probe would pass^ 
The growrth had surrounded the superior mesenteric artery, so that the tumor 
removed for pathological study showed a section of the artery The cut surface 
of the growth was hard, glistening and clinically cancer Examination was other- 
wise essentially irrelevant, showing the changes characteristic of his age 
and nutrition 

Microscopical examination of the tumor mass showed much fibrous tissue, with, 
rows or columns of epithelial cells, growing in acinous forms The diagnosis o£ 
infiltrating carcinoma was confirmed by Doctor Ewing 


Table A 


Carcinoma of Duodenum — Incidence 


Author 


Total autopsies 


Perry-Shaw,^’ Guy’s Hospital 
Fenwick,^* London Hospital 
McGuire,^® quoting nine authors 


17,652 

19,518 

151,201 


Incidence* 

% 

0050 
0090 
0 033 - 
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Table B 

Caicinoiita of Diiodcnvm — Ditinlnition 


Author 

1st 

Portion 

2nd 

3 ci 

% 

Diffuse 


% 

% 


Fencvick “ 

21 

57 

13 

8 

Geisei “ 

155 

CO 

127 


Rolleston “ 

24 

67 

9 


Deaver “ 

22 IS 

65 82 

1202 



SUMMARY 

Carcinoma of the duodenum is clinically unusual and is found m o 033 
per cent to o 09 pei cent of hospital autopsies 

Caicinoma is most frequent m the second, descending or periampullary 
poition Next m order of f requeue} is the first portion, and last is the third 
or juxta-jejunal portion 

There are no significant facts in its site, age, distribution, pie- 
cedmg symptomatology to suggest an etiology, other than those of 
neoplasms elsewhere 

S3miptoms follow fiom obstiuction of the ducts in pen-ampullary cancel 
and from obstruction of the lumen of the gut m the infra- or supra- 
ampullary growths 

Treatment is piimarih surgical and usually only palliative Results in 
general aie still unsatisfactory 
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CHRONIC PRIMARY INTUSSUSCEPTION IN 
YOUNG CHILDREN 

By Harold E Marsh, MD 

or Madison, ^^isconsin 

SECTION or MEDICINE, JACKSON CLINIC 

Acute intussusception of the bowel is a disease ot infancy and early 
childhood, chronic intussusception of adult life The acute form of intussus- 
ception IS usually of the primary type and the chronic form of the secondary 
type, or that in which the invagination is due to intestinal tumors, and so 
forth The two children with chronic pi imai y intussusception whose histones 
are presented in this paper were operated on at the Mayo Clinic by Doctor 
Judd, to whom I am indebted for the privilege of making this report 

Many cases of acute primar}! intussusception in young children, and 
chronic primary intussusception in adults have been reported m the literature, 
but of the chronic primaiy form in young children very little has been wntten 
This is due not only to the rarity of the disease, but also to the fact that it is 
easily ovei looked Compared with acute invagination, the symptoms are much 
less striking, the child, who may simply appear to be unusually fretful, 
IS not acutely ill, and so the condition is apt to be considered a slight 
intestinal disorder While the symptoms, being obscure and indefinite, may 
suggest a wide field for diagnosis, there are ceitain features which are 
quite characteristic 

Wilms defines acute and chronic forms of intestinal intussusception as 
follows I Very acute cases, death resulting m one or two days ( 2 ) Acute 
cases, death resulting in from two to se\en days 3 Subacute cases, of one 
or two weeks’ duration 4 Chi onic cases lasting two weeks or longer 

Other writers consider as subacute cases those m which the symptoms 
are of from one to four weeks in duration, and all cases in which the s)^mptoms 
are of more than four weeks’ duration as chronic The division between the 
subacute and chronic cases is necessarily arbitiary 

There is a difference of opinion among writers with regard to the classifi- 
cation of the different types of intussusception Probably the one most 
generally used is the following 

1 Ileo-ihac, or enteric type One portion of small bowel becomes invagi- 
nated into another portion of small bowel 

2 Ileocsecal type In the majority of cases, especially in children, the 
ileocsecal valve prolapses into the caecum This becomes the apex of the 
intussusception, involving the ileum so that the caecum and colon form the 
outer and middle layers and the ileum forms the inner layer 

The ileocaecal type of intussusception is that which occasionally involves 
long tracts of the intestine The ileocaecal valve may advance through the 
whole length of the large bowel and appear at the anus, or it may even 
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protiude through the sphincter am In all cases, howevei, the ileociecal \al\e 
remains the apex of the invagination 

3 Ileocolic type In this foim the lowest portion of the ileum piolapses 
through the ileocsecal valve into the colon, so that the ileocrecal \ahe itself and 
the cjecum remain m then noimal positions The apex of the invagination 
is always formed by that portion of the ileum that first became prolapsed 

4 Colic type One portion of large bowel becomes mvagmated into 
another portion of large bowel 

Both of the cases repoited heie weie of the ileoca^cal vaiiet\ Weiss 
found that m 321 cases of intussusception, regardless of duration, m\ agination 
occuried as indicated m the Table 


rVPES OF INTUSSUSCEPTION 



Iliac 

IleociEcal 

Ileocolic 

Colic 


Per cent 

Per cent 

Per cent 

Per cent 

Infants 

24 

42 

10 

24 

Children 

23 

43 

14 

26 

Adults 

295 

34 5 

45 

27 


Lichtenstein, in 479 cases, iirespectne of age or duration, found 52 pei 
cent of the ileocsecal variety Goodall m a series of cases of chronic piimar} 
intussusception m adults showed 703 pei cent of the ileocsecal variety, 153 
per cent enteiic, and 13 5 per cent colic However, he groups the ileoccccal 
and ileocolic cases under the same heading Multiple invaginations, while 
very common 111 acute cases, aie extiemely rare 111 chronic cases, and are 
usually seen 111 the enteric vaiiety 

The diiection of the invagination is almost invariably descending, onl\ a 
veiy few cases aie to be found on recoid m which a retiogiade m\ agination 
was piesent Lichtenstein, who has compiled exhaustive statistics, found m 
a stud)’- of 500 cases of pathologic m^ agination of the bowel onh eight of 
the ascending type 

Pathology In chronic intussusception, oedema, neciosis, and gangrene, 
wdnch aie chaiacteiistic of acute cases, although not the rule, aie not infre- 
quentl}^ seen The peiitoneal attachments usuall\ ha^e time to stictch and as 
a result, the pull of the mesenteiy is less maiked and the conti actions 
of the bowel less violent , consequent!} . there mac be little or no cirtu- 
latoiv distui bailee 

Adhesions may 01 ma} not be piesent In the cases reported hcic the\ 
were of slight consequence, causing ^er^ little mleifercnce with 1 eduction 
However m man} cases deii'^e fibrous adhesions are found and 1 eduction is 
possible onh after thei hace been cut In Legueu <= patient who lued one 
}ear, no adhesions were found at necropsi H\pertroph} of the intc'^tinal 
musculatuie is usual!} found proximal to the mt^ls‘^uscc]>tIon which ma\ 
be followed b\ dilatation 

Etiology The etiologc m ca'^es of chronic intU'-^ucccption docs not 
difi'ci from the etiologc m the acute primari cases 
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Koch and Oeuim, in a statistical survey of their work, including 107 
cases previously published by Hiischsprung, remark that the geographical 
distribution of intussusception shows certain peculiarities It would appear 
from formeily reported experiences that the English-speaking countries are 
especiall}'^ subject to the affection, fai more, for instance, than Germany or 
France In Denmaik and Great Britain, castoi oil possibly plaj^s a part in 
producing intussusception by the strong or irregular peristalsis which it 
induces In Denmark motheis often use this drug indiscriminately of their 
own accoid It can scarcely be a mere chance that Denmaik and Britain, the 
two countries where the greatest use and perhaps abuse of laxatives is made, 
should fuinish the laigest contributions to the statistics of intussusception 
Koch and Oeium distinguish two phases in the formation of an intussus- 
ception I A piimary circulai contraction of the intestine 2 The over- 
lapping of the intestine 

The fiist phase is bi ought about by some abnormal irritation The second 
phase was foimeily explained as being the consequence of a contraction of the 
longitudinal muscles, but it was pointed out that the commencement of the 
ovei lapping was already affected by the circular conti action of the intestine 
which increases in length by depositing itself m the non-contracted part by 
means of a collar-like tinning which smoothly increases by peristaltic action 
This explanation holds good not only for intussusception of the large 
bowel, but also for the ileocaecal forms when there is a circular contraction 
of the ileociecal valve or of a pait of the caecum Experiments have shown 
that the csecal turning must be the primal y event of the formation of the 
ileocaecal intussusception Clinically, this mode of origin has also been 
substantiated at early operation 

Corbett has been able to produce artificial intussusception to a small extent 
by occluding the mesenteric cii dilation of the bowel both direct and collateral 
Intussusception did not occur when large segments were tied off, but resulted 
from the complete occlusion of the blood supply to the small segments These 
findings are corroboiated clinically by the fact that thromboses are sometimes 
found in connection with intussusception 

The occunence of an ileocaecal invagination is possible only when the 
caecum is “ floating ” , hence, invagination is rare in the presence of cancer 
of the caecum which fixes the intestine to its sunoundings The floating 
caecum is found in 42 per cent of infants and onlj^ 17 per cent of older 
children, according to Lenche and Cavaillon 

KHPORl or CASES 

Case 192658 — D T, a boy, aged two and one-haJf years, was first examined 
April 20, 1917 The mother stated that ten weeks previously, after eating some 
cheese, the child began to have attacks of sharp, fleeting pains through his abdomen, 
lasting a few seconds During the attacks he cried, held onto his abdomen, 
refused to allow it to be touched The attacks persisted from four to twelve times 
a day, and in the intervals he was apparently free from pain The oy la 
vomiting spells lasting two or three days , but it was definitely sta e 
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vomiting was not associated with tiie pain The bowels had been constipated «n!ce 
the onset of the trouble, but previousK the\ had been regular There had been 
no diarrhoea, but considerable mucus was passed at times with occasional traces 
of blood The mother had noticed a great deal of gurgling in the child’s abdomen 
especiall}'' during attacks There was marked loss in weight 

On physical examination the child W'as found to be fairh well nourished and 
W'eighed 22 5 pounds There w'ere a few palpable cer\ ical glands, and the heart 
and lungs were normal No mass could be felt in the abdomen as deep palpation 
W'as prevented by muscular rigidity due to crjing The abdomen apparenth vas 
not tender Rectal examination w'as negatne The temperature was 988 and 
the erythrocytes numbered 12,800 Examination of the urine showed quantity 
100 cc, specific gravity 1019. reaction acid, and the slightest possible trace of 
albumin The microscopic examination was negative The stool contained no o\a 
or parasites A Rontgen-ray examination of the colon was attempted, but the 
patient could not retain the bismuth enema A diagnosis was made of intes- 
tinal obstruction 

At operation a primary ileocsecal intussusception was found The ileum 
extended into the CEecum for se\eral inches, and both the caicum and appendix 
were markedly thickened There was some obstruction in the ileum A lateral 
anastomosis was made between the distended ileum and ascending colon Ihe 
appendix was removed The patient recovered 

Case 194833 — L B, a bov, aged three years, was first examined Maj 22. 
1917 For ten w'eeks previous to examination he had had attacks of abdominal 
cramps lasting a few^ seconds and occurring about every five minutes, da\ and 
night He cried out during the attacks which were aggravated by eating Tlierc 
W'as no abdominal tenderness The bowels had alwajs been regular pre\ious 
to the onset of the disease, but since then an evacuation had not occurred without 
the aid of cathartics For five months presious to the appearance 01 these s\mp- 
toms the child had been having vomiting spells, but there had lieeii no ^oInlllIlg 
during the illness itself There had been a great deal of rumbling and gurgling 
m the bowels, usually after the attacks of pain Neither mucus nor blood h.id 
been noticed in the stools 

Physical examination re\ealcd a well-nourished child weighing 285 pounds 
The cervical, axillary, and inguinal glands w'cre palpable No mass was palpable 
in the abdomen Rectal examination W'as negatne as was a rontgenogram of the 
colon The temperature was 988 and pulse 108 The hremoglobin reading was 
78 per cent and the erjthrocUes numbered 15,400 Examination of the tirint 
was negative Diagnosis was made of chronic intussusception 

Operation revealed a primary ileocacal intussusception The cecum and the 
appendix were prolapsed into the transeersc colon and both were greath infianicd 
The opening was dilated and the intussusception reduced An appcndectonn was 
performed with the excision of a piece of the mucous membrane of the cecum 
The patient recoecred 

Syinptoui<: Chi ojucifx - Chionic intussusception ma\ de\e 1 oji aftei an 
acute attack has subsided 01 mat occur as such from its mcipienc\ \Ithou"h 
the initial SMuptoins as a rule appear 'itiddcnh such an onset not nccc-- 
saiih inditate an acute cotiise On the other hand the \\in})toin'. nia\ 
det elop gi adualh 

Both ol the ca^es olisened at the Ma\o Clinic were m len weeks dur.ation 
Ca'^es m adults hv\c been reported in winch the attaci ^ ha\e occurred oce- 
a period of three or four \ear« 
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Paul Pain is the most prominent and distressing symptom It occurs 
m paroxysms of abdominal cramps of -varying severity and length During 
the attack, which is of sudden onset, the child cries, doubles itself up, and 
often holds onto the abdomen The pain ceases as suddenly as it begins, 
the child stops ciying, and to all appearances is no worse for the attack 
In both of the cases reported the attacks lasted but a few seconds In 
one it was definitely stated that the paroxysms occurred ever}’^ five minutes 
and in the other from four to twelve times a day In severe cases they mav 
persist for several hours The location of the pain is of little value and only 
serves to confuse the condition with appendicitis 

Vomiting IS relatively less common m chronic than in acute cases When 
It does occur as in one of these cases, it is usuall}’’ at the onset and rarely 
during the course of the illness 

Stool The character of the bowel movements vanes The only thing that 
we can be certain about m regard to the evacuation of the bowels is its very 
uncertainty The severity of the case has no relation to the condition of 
the stools 

In both cases the bowels had been normall}’^ regulai, but had become 
constipated at the onset of the disease and remained so throughout its course 
In adults, diarrhoea and constipation are of about equal frequency Consti- 
pation is the usual condition found in enteric invaginations 

Blood and mucus, if present in the stools, are of material aid in the 
diagnosis They occurred in only one of these cases In chronic cases blood 
in the stools does not play the important part that it does in acute cases, m 
which It is of very fiequent occurrence Fraser states that a case which 
possesses the characteristic features of intussusception and yet shows no blood 
m the stools is almost entirely enteric in type It might better be said that 
an enteric invagination rarely shows blood in the stools, because in many cases 
of ileocsecal intussusception blood is not seen Occasionally intussusception 
occurring above the ileoc?ecal valve will produce blood in the stool 

Rumbling and gurgling are fiequently present in all varieties of intestinal 
obstruction which occur usually eithei during or, as is more often the case, 
with the cessation of the colic 

Physical Signs In chronic intussusception in children tenderness is not 
marked and ma}'" be absent Distention is another symptom which is quite 
variable but is rarely very pronounced 

Tnmoi In all forms of intussusception the presence of an abdominal 
tumor with its variations m size, position and consistenc}^ either during or 
independent of an attack of colic, is very characteristic, but cannot always be 
palpated Tumor is not always present, especially in the chronic type 
occurring in children In both of the Clinic cases we were unable to detect 
a tumor Still has shown that the muscular rigidity produced b}^ crying when 
palpation is attempted can be obviated by examining the child during sleep 
Chronic intussusception is frequently mistaken for tuberculous peritonitis 
The transverse tumor associated with wasting simulates tuberculous peritonitis 
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with Its mass of thickened, caseous omentum The onset is more gradual 
An unnatural emptiness in the right ihac fossa often helps to diffeientiatc 
tuberculous peritonitis 

Gapmg Anus Broca, Moizard and Gandeau ha^e called attention to the 
gaping of the anus m cases of chronic intussusception, and the s} mptoms led 
these authors to the proper recognition of two cases The) mention that this 
finding IS never present in inflammation of the sigmoid flexure, m chronic 
intestinal catarrh, or in the course of a low grade of peritonitis These 
symptoms hare never been noted in our experience 

Rontgen-') ay E\ammation In one of our cases the patient was unable to 
retain the barium enema, in the other the X-ray of the colon was negatue, 
and of no assistance One should hesitate to place too great icliance on a 
rontgenogram of the colon in suspected cases 

SUMMARY 

Chronic primary intussusception in young children is i datively uncommon 
The clinical and operative histones of two children opeiated on at the 
Mavo Clinic are i ecorded 

0' 

The symptoms may be vague and misleading, but careful investigation 
into the past history, and obserration of the child during an attack, will often 
suggest the true condition 

Intermittent attacks of abdominal pain of sudden onset, occuning over a 
peiiod of weeks or months, of short duration, and disappearing suddenli 
with complete relief, are chaiacteristic 
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FASCIA TO FASCIA IN INGUINAL HERNIA OPERATIONS 
By Joseph Rilus Easeman, M D 

OF Indianapolis, Ind 

Studies of Major Seelig, St Louis, Mo (Transactions American Surgical 
Association, 1923) have recently drawn attention to the fact that muscle tissue 
does not unite to fascia when these two structures are coapted by suture in the 
sense that fascia unites to fascia His experiments developed the observation 
that when muscle masses are united to white fascia, actual union occurs only 
between the white fascia and the connective-tissue elements forming the septa 
between bundles of the red muscle tissue 

Although instances in which at secondary operation an apparently firm 
union between red muscle and white fascia has been noted, these observations 
are hardly to be regarded as conflicting with the conclusions of Seelig, noted 
above, since, for example, the permanent attachment of Poupart’s ligament to 
the red muscle of the internal oblique following suture may well occur through 
union of the connectue-tissue elements of the muscle structures on the one 
hand and the white fascia of the ligament on the other 

These findings lend some encouragement to those who are accustomed to 
draw the conjoined tendon with the falx inguinale to Poupart’s ligament over 
the cord with a view to strengthening the lower portion of the roof of the 
canal in operations for inguinal hernia, for here, connective-tissue elements 
are united to connective-tissue elements only Fascia, it has been shown by 
Arthur Ayer Law and others, will unite to fascia under considerable tension 
This, all surgeons have been able to prove clinically by noting success after 
operations in which it had been necessary to apply tension to bring the con- 
joined tendon to Poupart’s ligament 

If it IS true that tension does not interfere seriously with the union of these 
two connective-tissue structures, the fact can be utilized in those tjpes of wide 
inguinal heinia in which owing to a relaxed condition of the conjoined tendon 
often associated with this patholog)'’, the conjoined tendon can be drawn to 
Poupart’s ligament at a level sufficiently low to reinforce the external ring 
That is, this can be done if the fear of uniting these two structures under some 
tension be adandoned Thus the transplantation of the rectus muscle as ad- 
vocated by Bloodgood and tbe turning over of a flap of the anterior sheath 
of the rectus muscle as practised by Woelfler & Halstead, procedures requir- 
ing considerable time and art for their performance, may be less frequently 
recourses of necessity if the firm edge of the conjoined tendon can be success- 
fully drawn and held to the under surface of the even more firm fabric 
of Poupart’s ligament , 

The wnter has in a few cases of wide hernia, utilized the plan of Bloodgoo 
incising the sheath and suturing the belly of the rectus muscle to Poupart s ig^ 
ament but has felt that this dislocation of an important anatomic structure oes 
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not often suffice to overcome the difficulty piesent iMeiel) incising the sheath 
of the rectus and the conjoined tendon to lelax tension upon the sutuies jilaced 
m the margin of the internal oblique and conjoined tendon is of coinse con- 
sen^ative and often helpful 

A difficulty encountered not infrequently in attempting to draw the 
conjoined tendon to a point lo\v on Poupart’s ligament, in oidei that the 
apertuie of exit of the cord may be small enough, is due to the ciicumstance 
that the direction of fascia fibres in the conjoined tendon is such that 
oidmaiily sutuies passed successively thiough the edge of the conjoined 



Fio I — Sutures fixed b> hard knot do not xpht the conjoined tendon and maJe it po*-^ib’c to bnnf A to 

b> t% mr long double strands of knotted sutures 

Fig a — Sutures passed thus ihrouph edge of conjoined tendon tend to split fibres \ hen unde^ tfn«^ on 

bunching at B lea\ang defect nide e>pcn 

tendon ha\e a tendence to pioduce a sphttmir ofT of the edge of the struc- 
ture and a sliding of the end of ‘future which tra\er‘-cs the tendon in a fhrcc- 
tion upward and outw'ard so that when attempts are made to draw o\cr that 
poition of the conjoined tendon which i<^ near the attachment to the jaibic 
bone the sutuies split back, bunching so to speak, at point too Inffii »in tlu 
maigin of the conjoined tendon to admit of a snug clo'-ure of the ring 
Bmnie suggests that this trouble ma} be, to some cMcnt olniattd b% 
taking care not to grasp with the needle the =ame longitudinal fibre- eadi tinn 
A ^cr\ simjile expedient is of great help in o\ercomin'r tin- <h!i'<'i.h\ 
It mavbc well known to main -urgeon- but betau-e it ha- nm been fo-th m 
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the literature of the subject, in so far as it has been possible to discovei, it is 
presented heie foi whatever it may be worth It consists in passing a long, 
number one chiomic catgut sutuie thiough the edge of the conjoined tendon 
and another such sutuie through the undei surface of Poupart’s ligament 
These long sutures aie tied in a hard Knot at their middle so that they cannot 
split and slide The long double strands are then tied together as shown in 
Fig I This plan of sutuiing makes it possible to unite a given point on the 



Fig 3 — Running knotted loop sutures ■no\en into internal oblique and conjoined tendon holding them 

firmly to Poupart s ligament 

Fig 4 — Diagram illustrating method of introducing knotted loop sutures 

conjoined tendon to a given point on the undei surface of Poupart's ligament 
which two points might be impossible of approximation with ordinary sutur- 
ing, owing to the tendency to split back mentioned above Mattress sutures 
and button sutures can hardly be made so effective as the knotted suture 
A running knotted loop suture. Fig 3, may be used to provide additional se- 
curity in holding the conjoined tendon firmly m a desired relation to Poupart s 
ligament This knotted loop sutuie quilts together the fibres of the conjoined 
tendon or the muscle bundles of the external oblique and transs^ersalis, so 
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that the mtegnl) of these stiuctmes is preseived when ti action is applied 
to their ai clung border Such a sutuie will not cut out unless the pull be 
\er} great indeed, for the tension is distributed between oi divided among 
many points instead of one as in the case of the oidinary sutuie In the case 
of wide hernic'e, one oi two such lunning knotted loop sutuies may be used 
to leinfoice the intenupted oi continuous coaptation sutuies such as are 
oidmanly emplo}ed 

The mannei of introducing the lunning knotted loop sutuie shown in 
Fig 4 is as follow'^s Beginning at the edge of the lectus sheath, the curved 
needle is passed into the conjoined tendon oi the led muscle of the mteinal 
oblique and transvei sabs, as the case may be, and the point of the needle 
brought out about two-thirds of a centimetre neaier the aiching bolder than 
It enteied The long sutuie is diawm through to a point near its middle and 
tied with a leef oi haul knot as if one weie tieing off a blood-\essel, the 
knot falling ovei the aperture of exit or the opening neaiei the ai clung 
boidei of the conjoined tendon The needle is then passed back thiough 
the hole, undei the knot foi the second loop and the long ends aie tied again 
ovei the opening at which the needle emerges The last loop, of several 
thus intioduced, embraces the edge of the conjoined tendon oi the margin of 
the red muscle if applied highei up Gieat traction may be applied to such a 
sutuie wnthout teaiing the tissues into which it has been woven Simply 
passing one stiand of the stiong chioinic catgut sutuie thiough the under 
suiface of the notably firm Poupart’s ligament completes a tension suture 
in which unusual confidence may be reposed It is believed that emplo}ment 
of such a plan of suluiing may make possible inoie extensive coaptation of 
fascia to fascia, which, in new of the recent studies mentioned above, is a 
mattei of iinpoitance in establishing complete and firm closure 
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HISTOLOGIC EVIDENCES OF INFLAMMATION IN THE SACS 
OF CERTAIN INGUINAL HERNIiE=^ 

By George M Smith, M D 

OF Wateuburf, Co1\N 

ATTE^DI^G SURGEON \\ ATERBURl nOSPITAL AND ST MAR\ 's HOSPITAI 

Early anatomists called attention to the various layers of fascia and 
muscle covering hernial protrusions, explaining thereby the origin and nature 
of these structures This knowledge gave anatomical guidance in the dissec- 
tion of inguinal re- 
gion, m the freeing 
of the sac and dealing 
with its contents 
In more recent 
times based on au- 
topsy and operative 
material, further 
knowledge has been 
added so that besides 
acute changes associ- 
ated with incarcera- 
tion and strangulation, 
a series of secondary 
pathologic changes 
which may occur in 
the chi onic hernial 
sac aie lecognized 
The hernial sac may 
become thickened with 
what IS commonly 
regal ded as a chronic 
inflammation, particu- 
laily when the mtes- 
omentum has 
been a part of its 
contents or when a 
structural ar^mentm'aniduR^ tlUSS haS been WOHl 

Under these circum- 
stances adhesions between the sac and the contained intestine or omentum may 
be formed and irregular areas of obliteration of the sac have been described 
Ihe difficulty of freeing the sac from adjacent structures has given rise to the 
impression that a fusion of greater or less extent takes place between the 
outer structures of the sac and neighboring fascia and muscle These 

* Read before the New England Surgical Society, October i8, 1923 
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various fibrous changes aie described In Kaulmann i and Choice 2 and 
descriptne names have been applied to the special conditions encounteied 
Ver) little attention has been paid to the histopathologv of the hernial 
sac and onlv an occasional reference is found, such as in IMurrav '' The 
extirpated sac has not been subjected to a routine histological examination 
as IS the case with other tissues removed at operation The present paper 
deals with observations made on the histopathologj of hernial sacs removed 
at operation and discusses various inflammatorv reactions found It is based 
on 250 cases of inguinal hernia, the material being drawn from various 



Fic 2 — Fibrous hernial sac shoxMng arrangement of subcndothehnl connectuc-tissuc m three 
hjers, a supcrficnl and a deep lajer King parallcU and a middle h>er at right angles to the other 
two (High power ) 


sources, but in large part from hernige occurnng m individuals emplo}ed m 
brass mills v\ho work under conditions of severe manual labor 

The peritoneum of the internal ring of the infant at birth and also that 
of adults consists of a single laver of endothelium, resting on delicate 
connective-tissue with an intermingling of elastic fibres There is often 
a thickening of mild degree of the supjxirting connective-tissue, at the point 
of the internal ring where it admits the cord, with a well-defined pad of fatlv 
tissue 1} mg below the fibrous tissue elements 

A micro'^copic studv of both the indirect and direct forms of inguinal 
hernial sac shows that the‘:e fall morphologicallv in either case into two 
groups? The first group mav he called the fibrous hernial sac (Fig i) and is 
charactenred bv a dense fibrou*? siib-endothehal lajer The fibrous tissue 
hes directlv beneath the endothelium and supjxirts the fine capillaries of 
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arteries, veins and lymphatics which course upwaid toward the endothelium 
from a vascular and lymphatic plexus lying in contact with the deeper parts 
of this connective-tissue zone The subendothelial connective-tissue in some 
sections appears to be arranged in three distinct layers, a superficial and a 
deep layer lying parallel and a middle layer at right angles to the other 

two (Fig 2) Exter- 
nally the fibrous tissue 
layer lies m contact 
with structures such as 
muscle, fascia or the 
tissues foiming the 
cord Elastic tissue 
fibres are arranged in 
strong bands deep m 
the connective-tissue 
zone They are con- 
spicuous, as well, di- 
rectly below the en- 
dothelium 

Fibrous hernial 
sacs have a tendency 
to become thickened 
in the progress of 
their development 
Thev represent the 
moi e common form 
of hernial sac of adult 
life as well as that of 
infancy and childhood 
The second group 
may be designated as 
a fibrous-fatty hernial 
sac and is encountered 
particularly in direct 
hernias (Fig 4) The subendothelial connective-tissue layer is delicate and 
lelatively thin and rests upon fatty tissue The fat in its turn externally lies 
in contact with neighboring muscle, fascia and structures of the cord There 
may be an extensive invasion and replacement of subendothelial fibrous and 
elastic tissue by fat, so that nothing remains of the subendothelial connective- 
tissue zone but a fine line composed of fragmented hyaline strands supporting 
elongated and thinned endothelium (Fig 5) Such advanced fat invasion 
associated with fibrous and elastic tissue atrophy, doubtless represents a 
regressive change in the peritoneum of the sac It is seen in both direct 
and indirect forms of^hernia The process was found far advanced in the 
case'of man twenty-four years old as early as three weeks after the onset of 
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Fig 3 — A fibrous hernial sac, showing typical inflammation of the 
subendothelial connective-tissue associated with onset of hernia after 
muscular effort (Low power ) 
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his henna This fact suggested that ceitaiii atrophic changes in the peiito- 
neum of the inguinal legion acted as a contiibuting factoi in the production 
of this henna 

Endences of inflammation may occur in both t)pes of heinial sac fFigs 
3 and 4) and the inflannnatou reactions are noted chiefly in the subendothehal 
layer of the connectn e-tissue This becomes swollen, bioadened thiough an 
increase in connective-tissue cells and infiltiated with inflanimatoiy cells 
Except m very acute cases of incarceration or sti angulation wheie poly- 


moi phonuclear leuco- 
cytes 111 large numbei s 
invade the wall of the 
sac, the usual cells 
of inflammation ai e 
lymphocytes, mononu- 
cleai cells with a 
few polymoipho- 
nucleai leucocytes and 
eosinophil cells Fie- 
quently these cells of 
inflammation aie 
grouped about the 
smaller capillai les At 
times the inflamma- 
tion is seen only heie 
and theie in the sac, 
especially m small 
lecesses foimed b> 
folds 

Small fresh hem- 
01 ihages aie often 
found in inflamma- 
toiy aieas of the sac, 
attnbutable to trauma 
m handling of the sac 



at the time of its 
iemo\al at opeiation 
Of interest aie the 


,, hcmnl sac, showinr mild )n/Iatnmatton of 

endothelium This t> pc of htrni il sac 
IS charactenzed by a relatiaelj small amount of subcndothclul fibrous 
and clastic tissue nhich rests upon fat (Lon poncr ) 


occasional cMdences of old biownish-coloied pigment seen occup}mg the cell 
liodies of niononucleai Icucocjtes This piobably means that at some time 
prcMOUS to opeiation, minute hemorrhages occuiied in the region of the 
mflammatoi> aiea of the ^ac. possible associated eeith some form of liauma, 
and that blood pigments ‘;uch as hemosiderin has been taken up b) these 
phagocetic celF 

II} aline changes in the connectn e-tiscue are relatneh frequent, and 
delicate connectne-tic^ue fibres arc transformed into bands' of lnalinc\\ith 
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only occasional and scatteied nuclei Calcification, bone and cartilage forma- 
tion described by Choyce as occuning in sacs of hernias were not oDserved 
m this series 

In the older fibrous hernias there was noted an invasion of adiacent 
musculai structuies with fibrous tissue, so that muscle bundles aie split up 
and often atrophied in appearance It is this fibious fusion of the connective- 
tissue of the peritoneal paits of the sac with adjacent structures which is 
commonly encounteied at operation when the sac is freed with difficult}’^ 

Of impoitance from the standpoint of inflammation are certain areas of 
fibrous thickening lying dnectly beneath the endothelium These can be seen 
on gross inspection of the innei surface of the sac and appear as grayish 
elevations, patches, placjues, ridges or bands found either m the fundus of the 

sac or near the neck 
m the region of the 
internal ring Patches 
of this kind are com- 
posed of dense con- 
nective-tissue and are 
well supplied with 
blood-vessels p e n e- 
trating from the 
deepei lying vessels in 
the direction of the 
endothelial surface 
At times such plaques 
show evidence of 
active inflammation 
(Fig 6), but often 
this IS not present 
The simultaneous 
occurrence of 
inflamed plaques with others which do not exhibit inflammation, can occa- 
sionally be distinguished m the same specimen It is not unlikely that the 
plaques without signs of active inflammation represent a quiescent state 
following an earlier period of inflammation 

In the 250 specimens of hernial sac examined, thiity-seven showed evi- 
dences of active inflammation It occuired under a variet}^ of circumstances, 
in those who had not worn trusses and in those who had The youngest patient 
was two years of age, while the oldest was seventy-two At times there was 
an associated history of discomfort or pain, again, there were cases where 
the condition of inflammation was without clinical symptoms In two cases,, 
a very definite subacute inflammation preceded actual incarceration 

In one of the cases the inflammation of the sac was of tuberculous- 
character (Fig 7) This occurred m a man of thirty-five years w'ho pre- 
viously suffered from an active tuberculosis of the lung, but at the time o 
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PxG 5 — Pibrous-fatty hernial sac with e\tensi\ e in\ asion of fibrous 
subendothelial tissue by fat so that only a few aline strands of former 
fibrous and elastic tissue remain (Low power ) 
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operation the piilmonar}' condition was in a quiescent state T^\o months 
prcMOUsh, following an unusual muscular effort wdiile at w'ork. he de\ eloped 
pain in the right groin and a small hernia The tuberculous character of 
the sac w^as not recognized until a microscopic examination of the extir])ated 
sac show'ed in areas of actne inflammation a few minute tubercles containing 
giant cells l}ing directly below’’ the endothelium 

In a second indnidual, a girl of tw'ehe }ears, who tw'ehe da}s before 
operation developed an inguinal hernia, an actne inflammation of the sac w’as 
found wnth numerous giant cells of the foreign bod}' t}pe (Fig 8) 

In a third case, that of a w'oman thirtv-tw'O cears old, w'ho dec eloped 
an incaiceiation in an inguinal heinia, seceial parasites resembling tiichmie 



Fk 6 — Fibrous hernial sac \ small fibrous plaque showin^r inflammation (Lou power ) 

weie found emliedded in an actnelc inflamed subendothehal conncclne-tissue 
zone (Fig 9) 

It is the purpose lioweccr of the present paper to call attention pai ticularlc 
to the micioscopic inflammation which occurs m a hernial sac soon after the 
decelopnicnt of hernia following muscular effort 

To illustiate this brief extiacts fiom histories of six cases are cited The 
character of the mflanimatorc lesions are like those seen in Fig 3 

I-V nnk .ICC fort%.iv\o melon uorkcr weeks ago while 

liitmc: a ho.aw load deeeloped ‘•ecere pain m the nglit vroni 1 iim was not 
sew ere enoucii to keep liim from working Four da>s bciore admission notio d 
for the first time a small swelling m the right groin At operation there were 
mild adhesions 01 the sac to adjacent tiswic and a consider iblc amount of fat in 
the re'gion ot the cord The s ic was Kmall nuasuring about 3 cm wails a Iitt'c 
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thickened with some fat adherent to its outer surface Microscopic examination 
shows a fibrous liernia with a marked infiammation consisting of lymphocytes^ 
mononuclear cells, plasma cells and a few polymorphonuclears infiltrating tlie sub« 
endothelial connective-tisbue wdiich is thickened and rich in connective-tissue cells 
The masses of inflammatory cells arc grouped about the smaller capillaries, par- 
ticularly in the deeper portions of the section 

Case II — F B, male, thirty-three, laboier Six days ago while at ^vorlc 
he lifted some heavy w’^eights and felt severe pain, developing a small sw^elling m 
the left groin Ihis swelling was not particular!} tender During the past few 
days It has become less marked Examination show'^ed no definite hernia but a ring 
admitting the tips of tw^o fingers wuth a distinct impulse on coughing On 
operation a small sac w^as found wdiich showed no gross changes, but micro- 
scopically the following condition Sections show a fibrous hernia with a very 



Fig 7 — Tuberculous inflammation of a hernial sac in a patient with chronic pulmonary tuber- 
culosis who developed a painful hernia t\\o months pre\ious to operation (Low power ) 

noticeable infiltration of the subendothelial connective-tissue wath lymphocytes,, 
mononuclears and plasma cells (Fig 3) The subendothelial connective-tissue 
IS increased in amount and rich in nuclei Some of the mononuclear cells containi 
old blood pigment 

Case III — M M , female, age tw^enty- three, housework One week ago» 
following effort at lifting, felt marked pain in the right inguinal region without 
nausea or vomiting This pain has been of varying intensity ever since then 
She noticed at the time of the onset of pain a small almond-shaped mass in the 
groin Operation disclosed an indirect hernia with a small sac without any“ 
gross changes Microscopic examination shows a fatty hernia tvith the delicate 
fibrous tissue lying directly beneath the endothelium, infiltrated with a large num- 
ber of lymphocytes, mononuclear cells and a few polymorphonuclears Direct w 
below the connective-tissue zone the sac is composed of fat which shows 
no inflammation 
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IV — L S age jort\ -eight male laborer Sc\cn clajs ago thought he 
liad a slight cold or grippe This apparent!} did not confine him to bed and 
about this time he dc\ eloped a pain m the right groin and o>er the region of 
McBurnc} s point At the same time he noticed a small swelling m the right 
inguinal region, the sire of a walnut At operation there was found a small indirect 
hernia and an atrophied appendix, which was remoecd Microscopic examination 
of the appendix showed chronic atrophic changes without infiammator} cells 
Examination ot the hernial sac showed the following condition There is a thick 
fibrous hernial sac with a well-defined inflammation below' the endothelial lining 


Inflammatory cells 
consist chicfl} of 
hniphocites, a few 
mononuclear cells 
and plasma cells 
The tissues external 
to the peritoneal 
hiiing of the sac 
are considerabh 
thickened, but no 
inflaniniator} cells 
arc found in tins 
region 

CASt V — Age 
foi t} -nine, male, 
bi ass w orkcr For 
the p.ist week 
following heai} 
lifting patient has 
noticed a small, 
slighth painful 
mass 111 the left 
inguinal region 
Operatn c findings 
showed an indirect 
hernia and micro- 
scopic cxaniination 
disclosed a fibrous 
t\pe of hernial sac 
w ith Iiere and there 
s 111 a 1 1 thickened 
plaques A section 



rio cS — Infi 1 nn-ition of henn d sic sho mr forcim-bode 
cells in the ense of i rH of t cHt i 1 o dtecloptd i hernn t% ch. 
Dttorc operTMon (Hiph po\ ) 


da\ s 


of one of these patches sliows a icn striking round-cell inflamniatioii Poh- 
morpliomiclear leucocytes are not present There are considerable inonomiclear 
cclk ^omc coniainniix biowni^h piQintiU 


C\sr \T_D C age thirt\-two male, brass worker Four da\s ago while 
at work in the casting shop noticed lor the first time a painful swelling m the 
right groin and cime immediately to the hospital for cxaminatu n There is a 
smdl hernn ahnnt the s,,c oi i walnut ii. the right groin sonieahat tender on 
examnntion but not gning Imii enough pun to nnke him stop worlmg On 
close questioning the linn sgy s that Jn,, veeks ueforc he m -de an imusta! 
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muscular effort in lifting v'hilc at work and states that ever since that time he 
has felt discomfort and slight pain in the groin, but he paid little attention 
to It Operation showed a small indirect hernia about the size of a walnut A\ithout 
any gross indication of inflammatory changes Microscopically there is a delicate 
fibrous hernia with a very well marked inflammation of the subendothelial 
connective-tissue cells with lymphocytes and mononuclears 

From the foregoing histones it is noted that the onset of some forms 
of inguinal henna, particularly those brought on by muscular effort or strain, 
may be associated with a \ery characteristic inflammation of the subendothelial 
connective-tissue of the hernial sac (Fig 3) This inflammation is noticed 



Fig 9 ■ 


■Inflammation of a hernial sac duo to parasite Trichina Spiralis This parasite is embedded 
m the subendothelial connectue-tissue of the sac (High power ) 


only in microscopic study of the sac, the gross appearance in no way suggesting 
an inflammatory condition 

The cases cited were histones of hernia which came to operation soon 
after the development of their condition, without any indications of imminent 
incarceration or strangulation They represent, therefore, ordinary hernias 
operated on at an early stage and the associated inflammation of the sac may 
therefore be linked with the early development of the process of hernia for- 
mation All were reducible and without evidences of adhesions in the sac 
From the study of a senes of 250 cases it was quite obvious that all 
hernias do not show such an early inflammation associated with onset, for 
numerous instances were noted where the sac showed no inflammation at all 
This curious inflammatory reaction associated with onset of hernia is a low 
grade, subacute process, and seems to be quite different from the usual acute- 
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manifestations of inflammation m hernial sacs uhere an incarceration or 
strangulation of the hernial contents has occurred and rapid })ol> morpho- 
nuclear nnasion of the wall of the sac de\elops 

The progress of inflammation of hernia sacs associated ^\lth the onset 
of hernia is a matter of speculation It is not unhkeh that with the adjust- 
ment of mechanical conditions at the site of hernia the inflammation subsides. 
lea\ing possibh thickened patches in the ^^all of the sac. or encouraging the 
formation of adhesion between intestine or omentum and the peritoneal lining 
of the sac 


SUM MARY 

1 IMicroscopicalh , inguinal hernial sacs maj be divided into two groups 
Group 1, the fibrous hernial sac, lepresenting the usual hernial sac of 
infancy and childhood and the more common form seen in the adult It has a 
tendenc) to become thickened in the progress of its development 

2 Grou}) 2, the fibrous fatt\ hernial sac There is a tendency of fatty 
tissue to replace the fibrous and elastic tissue situated below the 
lining endothelium 

3 Inflammator) changes w^ere found m thirt}-se\en out of tw'O hundred 
and fifty inguinal hernial sacs remoted at operation 

4 Inflammation occurred under a \ariet> of conditions in the form 
of aseptic inflammation, infectious (tuberculous), or by parasites (trichina 
spiralis) 

5 A subacute inflammation of the siibendothelial connectne-tissue of an 
inguinal hernial sac may lie associated wnth the onset of hernia following 
musculai effort 
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CHRONIC RETENTION OF URINE IN YOU’NG BOYS DUE TO 
OBSTRUCTION AT THE NECK OF THE BLADDER* 

By Edmus' Beer, M D 

OF Xfw York, N \ 

Aboet eight }ears ago under the title “Chronic Retention of Urine m 
Children,” I brought together a stud} of this condition as illustrated b} a senes 
of nine personal observations and published same in the Jow nal of the Ameri- 
can Medical Association Since this publication it has been my good fortune 
to be able to stud} more than twent} cases of the same condition I propose in 
this paper to describe three of these cases, treated by me Avith considerable 
success and again call attention to this unusual clinical entity 

Judging from literature, this clinical picture has very rarel} been observed 
either by pediatrists or b} surgeons In Me\v of the abo-ve, it has been neces- 
sary for me m working out the clinical entity and its treatment, to interpret 
the clinical picture and its causation without the usual cooperation that one 
obtains from other clinicians who have observed the same condition During 
recent }ears, medical men hereabouts seem to be recogni/ing this condition 
more and more frequently and a number of them, appreciating the importance 
of the pathological changes, ha\e referred such cases to me On one day, about 
two }ears ago, two cases of this t}pe were brought to my office for diagnosis 
and treatment In my original paper in the Journal of the Aincucan Medical 
Association, ^arIous etiological factors underhing this condition were men- 
tioned , against others, congenital obstructions in the male urethra, deformities 
of the bladder, such as dnerticula, stones in the bladder and last but 
not least, neurological disturbances which cause a disharmon} between 
the sphincter at the neck of the bladder and the detrusor muscles The 
major number of the cases reported in that paper fitted into the latter 
group as no obstruction in the urethra, no stone in the bladder, no dn erticiila. 
w'as demonstrable As the condition occurs only iii male children, the 
problem of causation has been particular!} difficult prior to the introduction 
of the c}stoscope and urethroscope suitable for exploration of the urinar}" 
organs in children 

The clinical picture brief!} is the following The parents report enuresis 
day and night wuth perhaps straining at urination, dribbling is a frequent 
symptom When the urinary organs become infected, p} uria, perhaps accom- 
panied b} pam o\er the bladder as well as in one or both kidneys, ma\ be 
a permanent symptom The patients, suffering as they are from chronic 
sepsis gradual!} lose ground, become pale and past}, and look like chronic 
nephritics Such patients, if sufficient kidney parencffima is destro}ed, 
actuall} are suffering from renal msufficienc} On plnsical examination after 
voiding urine, which may or may not be turbid, which ma} or may not be 

* Read before the New York Acadeinj of Medicine, October i8, 1923 

264 



CHRONIC RETENTION OF URINE IN \OUNG BOYS 

passed iii faif stream, there is legulaily to be felt in the h}pogastrium a 
symmetrical, often centrally placed, tumoi which is an enlarged distended 
bladder containing residual urine This mass can be legulaih emptied with 
a catheter which proves the diagnosis At times the mass is asymmetncal 
and to one side, and then from palpation alone there may be some doubt as to 
the natuie of the tumor until the catheter is passed If infection has set m, 
the mass may be very tendei , and if it is deflected to the right side, it has 
been mistaken foi an appendicular abscess The pathological findings in some 



Fir X — Case I W M Chronic retention of unne xn a child Cerebral birth pah\ Residual urine 
<y to 12 ounces F\tcnsi\c ducrticulation oi the bladder Dilatation and infection of left ureter and left 
kxdne\ Operatuc findiops contracture of the nccl of the bladder 


half-do 7 cn cases that ha\e come to autopsy — which is the end result of 
unticalcd cases show no obstruction m the posterioi urethra or in the 
anleiioi nrelhia, in that largei group of cases ^^hlch originally I thought 
might he explained on a peiipheral or central neurological basis The bladder 
111 these cases is much by pertiophied and pouched one oi lioth ureters aic dis- 
tended dilated, one or both kidneys aic hydioncphiotic or j)None])hrot3C 
depending upon the presence of infection or not Examination of the spmal 
cold in the few cases examined has shown m the sacral region wh.it has ]>een 
mteipictcd as an infiltration of inflammatory character near the anterioi h(»rn 
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cells In other cases theie has been a delayed myehnizalion The neurological 
findings have not been veiy conclusive With these prehminaiv remarks, I 
place on record three cases, all of which have been treated operatively 

Case I— W Tiie first case has been under observation for almost tivelve 
3 ears and it was the stud3 of this case that allowed me to come to a correct inter- 
pretation of the condition and its proper treatment When first seen, the boy was 
SIX }'ears of age and the complaint was difficulty in urination He was a face 
presentation and remained asphyxiated for one hour and a half after birth 
Anuria was present for a veek after birth but this is not certain, thereafter, 



Fig 2 — Case I W M Chronic retention of urine in a child Cerebral birth palsy Re- 
dual urine 6 to 12 ounces E\tensi\e diverticulation of the bladder Dilatation and infection of 
left ureter and left kidnej Operative findings contracture of the neck of the bladder 


the patient dribbled At the age of two there was pain on urination At three 
he began to walk and the left side of his body was noted as weak There was 
frequency of urination and straining, the straining was so severe as to cause 
pallor, weakness and general distress When first seen, he looked past}^ under- 
developed and pale suggesting chronic nephritis On physical examination, m 
the h^ pogastnum there was a hard tumor which disappeared on catheterization 
His neurological examination showed a left-sided weakness, bilateral Babinski, 
with atrophy of the intrinsic muscles of the hand suggesting an old cerebral 
hemorrhage or Little's disease, plus a cervical cord pohom>ehtis Cystoscop}- 
made in 1912, showed a trabeculated bladder with delayed secretion from both 
kidneys as tested with indigocarmm , a diagnosis ot retention of urine, some 
t\\el\e ounces of residual urine being obtained, due to neuro-muscular disturb- 
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anccs caused bj injun at birth It was thought that there was a sphincter spasm 
or contracture, and progressive dilatations wnth bougies were instituted Alter 
the passage of such bougies, the patient was able to empt^ his bladder The patient 
W'as again seen in Ivlarch, 1915, still pale and general appearance 01 nephritic The 
bladder was two-thirds up to the umbilicus On straining, the patient could %oid 
only one-half ounce of urine which was clear At irregular periods, the neck 
of the bladder was dilated until March, 1921 when the bo\ had grown sufficienth 
to permit of a urethroscopic examination This time he had ten to sixteen and a 
half ounces of residual urine His bladder was trabeculaled and full of pouches 
His posterior urethra at the neck of the bladder showed a thick bar formation 
such as one sees in adult contractures of the neck His right kidney secreted 
indigocarmin in faint concentration in fift>-fi\c minutes The left kidnei was 
practicall> negatue The urea on the right side was 13 per cent , on the left 
6 per cent There w'as no pus present in either kidnej specimens His Wassermann 
was negatne His neurological status was unchanged and his blood chcmistrj 
was Urea N 21 mgm , Incog N 525 In mcw of the urethroscopic findings, 
it looked as if w'e had an explanation for the disturbance in this particular case 
X-rays showed a dncrticulatcd, large bladder and bromide ascended the left 
dilated ureter On April 30, 1921 a suprapubic cistotomj was done and a large 
wedge was excised from the neck of the bladder This wedge showed muscle 
tissue with fibrosis No other obstruction was felt in the posterior urethra, either 
with an instrument or after dilatation with the examining finger The patient was 
discharged in June, 1921, with a residual of one and a quarter ounces of urine 
In Fcbruar\, 1922, the patient’s s\mptoms recurred and stones were found (in 
another hospital) 111 the patient’s bladder These were remo\ed and suprapubic 
drainage again instituted The patient came under ni\ obser\ation again on 
February 17. 1922 when w'c found that the left ureter and kidiiej, w'hich had 
become infected contained numerous calculi which were being fed into his bladder 
and obstructing his neck On Februarj 19, 1922. before one of the geiuto-urinary 
societies a complete nephro-uretercctomy for infected calculous hjdro-uretcro 
nephrosis was ix;r formed The patient made a good coinalcscence When seen 
on Januarj 11, 1923, his residual was four ounces and he had gained twenty pounds 
His frequency of urination during the da% was one and a half hours and once 
to twice at night His urine on June 18, 1923 w-as clear, and his frequency was as 
abo\c Urgency at times was so marked that he had to use a bag after \oidmg 
His residual was one and a half to two ounces At night his bladder capaciU was 
as much as twche ounces which he %oided m a good stream This, then, is a patient 
under obscreation a long tune for chronic retention of urine, associated with an 
extensne neurological disturbance, almost completch rclicecd of his residual urine 
or chronic retention b} excision of the neck of bladder (Vide Figs i and 2 ) 
Casi II — I S First seen m December, 1921, at the age of six Since bab\- 
hood has lieen dribbling, has had headaches and nausea He was dclnercd 
normalh but was blue at birth There were no coneulsions, no paraljscs Neur- 
ological eximination was ncgatiee, as was the spine He passed water in good 
stream but after eoiding, his bladder was almost up to the lee cl of the navel If the 
patient voided in steps, that is, at three to five minute intervals, he could reduce 
the SI7C of the bladder mass bv evacuating urine at each attempt His residual 
urine was twelve ounces Cvstographic ‘itudv showed a large columnar divertic- 
ulated bladder with a left Indro-uretero nephrosis Cvsto'copv «hovcd poor 
indigocarmin output, right kidnev was not delavcd whereas leit was Bladder 
was lull of purulent urine and in the posterior urethra with a urethrov-cop' i 
bar formation was seen at the neck and no congenital lolds were visible The 
patient was prepared for operation bv the w-e of a permanent catheter He had a 
high temperature left kidnev was tender and the urine continued purulent His 
blood chemi-.tr\ was normal whereas his phenolsulphonephthalcin test in the frst 
two hours was 5 per cent and m the next two hcairs w per cent He v tighcd '13 
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pounds On January i6, 1922, a suprapubic cjstotomv was performed and thick 
foul pus ^\as seen coming from the left ureter orifice No folds were felt with 
a probe in the postcnoi urethra The neck of the bladder seemed minute and rigid 
as well as inelastic A wide “ V ” excision was made through the posterior lip 
of the sphincter after it had been stretched, and the mucous membrane of the 
bladder was attached to the mucous membrane of the posterior urethra, with a 
mattress stitch placed on each side to control bleeding The pathological report 
showed a section of the bladder wall with an area of chronic inflammation under 
the mucosa On Fcbiuary ii, 1922, the patient weighed 41 pounds, his bladder 
wound \\ as closed nicelj" and the patient was discharged on this date voiding urine 



Fig 3 — Case II I S Chronic retention of urine in a child Cjstogram shoving large bladder 

and dilated left ureter 

m excellent powerful stream His suprapubic wound opened after his discharge 
from the hospital on several occasions but rapidly closed again When seen on 
December 30, 1922, the patient was in excellent condition There w^as no tender- 
ness over eithei k^dne^ and there was no dribbling of urine The patient voided 
m good stream and no mass could be felt after voiding in the hypogastriuin This 
IS another case, then, of chiomc retention of urine in a child due to an obstruction 
at the neck of the bladder which had led to a marked left h} dro-uretero nephrosis 
where, after excision, the bladder emptied itself satisfactonly, the dribbling ceased, 
nocturnal enuresis was done aw^ay wnth and the general health of the patient was 
marveloush impro\ed (Vide Case II, Fig 3) 

Case III— A L When first seen on December 6, 1922, vas 3 ears of age 
There was no difficult} at b’rth and no paralvsis The patient’s parents noticed one 
month before their iisit to iti\ office that the urine was purulent, that there was 
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marked frcqutnc\ and \ommng The patient r\as well noi.'-ishcd, \oulcd in good 
stream, and after \oiding ^eri turbid urine, liis bladder continued full up to the 
na\cl After voiding at the hospital some 500 cc of foul urine, a catheter was 
introduced which drained off W'lthm an hour o\cr 1500 cc of puiulcnt urine 
representing residual urine plus what there was 111 the ureter and pehis on both 
sides, plus whatever had been secreted during the time that the catheter was in 
the bladder His phcnolsulphoncphthalem test showed 5 Per cent in si\ hours 
His blood urea was 378 mgm Neurological examination and X-ia\ ot the spine 
were negative The patient w'as evidently uremic, ver}' drows> and apathetic 
Cy^togram showed a large divertwuhted bladder and bromide ascended both 
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Tig 4 Ctsc 111, A L Chronic retention of unne in a bo^ C> 5 logram shovin^r ascent in 

both ureters 

wide open ureters The patient's bladder was emptied intermittenth through an 
indwelling catheter, and when his condition, which was alwajs desperate, seemed 
slighth improved, without ain prehminarv cystoscopv or urctliroscopv, a evstotomv 
was done, on November 15, 1922, and within the bladder close to the sphincter a 
fold of mucous membrane was found which acted as a valvular obstruction to 
the outflow of urine This was excised into the neck Jets of pus were '^cen 
coming during the operation from both the dilated ureter openings The patient 
made an excellent convalescence, the wound closed then re-opened on several 
occasions Under bladder irrigations the condition of his urine improved some- 
what and the patient rapidlv grew taller and fatter, his residual urine dropped to 
less than one-half ounce, and when last seen on August n 1923 his weight was 
69 pounds, he voided m good stream, the suprapubic wound had been dosed for 
several months Ins urine still contained pus, and his residual urine was one-half 
ounce (\ ide Case III, Tig 4) 
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LOCOMOTION AFTER IMPACTED FRACTURE OF THE 
NECK OF THE FEMUR 

Bi Kellogg Speed, M D 

OF ClUCAGOf IlI 

The two following instances of impacted fracture of the femoral neck 
where the patient was able to walk after the accident, have come to me within 
the last veai 



Casf I — Mrs R E W, \\idow, aged sixty-four years, was referred to me 
on August 30, 1922, wnth the histor> that seventeen days before she had fallen 

on the floor and 
injured her left hip 
She w^as helped up, 
but could walk 
alone, and had but 
little pain She had 
broken this same leg 
in childhood just 
abo\e the ankle, but 
ha cl sustained no 
other injur}^ since 
After a few days 
ccch>moses appeared 
about the hip and 
because the pain did 
not completely dis- 
appear a physician 
was called She w^as 
sent to the hospital 
and a skiagram of 
that hip was taken 
(See Fig I ) This 
clearly revealed an 
impacted fracture of 
the neck of the 
femur The tro- 
chanteric fragment is 
apparently driven up 
into the head, which 
IS rotated downward 
and inward, so that 
if there were no over- 
riding a slight lengthening of the leg might ha\e resulted The neck axis instead 
of being reduced below 130 degrees as in the usual fracture of the neck of the femur, 
seems to be increased about 8 degrees On examination, I found that the greater 
trochanter w^as situated about three-quarters of an inch above the Roser-Nelaton 
line, and measurments of the leg showed a shortening on this side of about one 
inch These tw’^o findings fitted m with the overriding impaction shown in the 
skiagram There were ecchymoses still present about the hip and some tenderness 
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Fig I The rotation of the head with an increase of the angle 
of the femoral neck and the deep impaction of the neck into the 
trochanteric fragment are clearly seen The angular deformity with 
overriding is shown on the inner side of the neck 
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on deep pressure o\cr the head of the femur, with scarceK an\ tenderness wdicn 
the trochanter was struck light blow's Her leg was in normal axial position and 
the foot could be turned w’lth some limitation of iinvard rotation She could raise 
the leg and foot off the bed frecl}' and had been w-alking about with no support 
since the accident 

Fearing that a disimpaction might result from use and slight twists, she was 
kept in bed about one w'eek and then being fitted with a w’alking caliper, wvas 
allow'cd to get up and to w'alk She wore the caliper about eight weeks, since when 
she has w'alkcd un- 
aided, W’lth no limi- 
tation of hip motion, 
but W’lth a persisting 
leg shoi tening of 
one inch 

Case II — Mrs 
H P , a w'ldow’, 
sixty-five >ears of 
age, w'as sent to me 
May 22, 1923 She 
had fallen the day 
before from a step 
laddci I found an 
impacted Colics’ 
fracture of the left 
radius w'lth fracture 
of the ulnar styloid 
She also had injured 
her left hip, but had 
been able to walk 
after the accident, at 
first W'lth some assis- 
t a n c c She had 
climbed the hospital 
stairs from her auto- 
mobile when she w'as 
brought for atten- 
tion She could raise 
the left leg and foot 
from the bed rcadilj 
The trochanter was 

found to be one inch abo\c the Roscr-Kelaton line There was soiin, tenderness 
in the hip region, but no crepitus nor pain when the troclninttr was pounded 
When her legs were measured, the left was one inch shorter than the right 

Skiagrams were taken prming the wrist Iracture and showing also an 
imp.actcd fracture of the neck of the left femur fSee Fig 2) The fracture 
plane lies higher up near the head in this patient The trochanteric jKirtion of 
the neck is drnen into the head, which is rotated downward and inward In this 
instance likewise the angle of the neck, instead of being reduced is sliglith exag- 
gerated and the impaction does not seem quite «o firm as m the first p,i(icnt 
rcarfiil of a boin separation, her leg was attached to an old-fa«lnoiKd Liston 
splint for about ten da\s Meanwhile a walking caliper was ordered and ns •;he 
was rapidh gaming use of her left hand following rtduction ot the Colies’ 
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Fig 2 — This fracture is high up into the head of the bone 
The head of the femur in this case is also rotated so that the neeb 
IS increased instead of diminished The imp iclion is deep and 
on the outer aspect of the necl more thin the inner on account of 
the head rotation The o\crndinpis p' unl> *^ecn apnn on the mnrr 
aspect of the neeJ^ 



KELLOGG SPEED 


fracture, she was allowed to leave the hospital, using the caliper and a cane A 
week later she was walking out of doors and within six weeks made a railroad 
journey to the Atlantic coast, travelling without the caliper or support of any kind 
I have seen her within a week and she has no limp and gets about with spryness 
The leg shortening still persists but has not increased 

To bring about this happy impaction I believe several factors are required 
The break in the neck must come before or simultaneously with the impact of 
the hip on the ground or other object To maintain or increase the neck angle 
as seen in these two patients, the leg must not be in adduction, but following 
the severance of the neck, when the leg was started into adduction, as is shown 
by the head rotation inward and downward, the powerful external rotators of 
the femur must act to pull the shaft and trochanteiic portion out into abduction 
At this instant the impact of the body weight striking the ground, tiansmitted 
through the hip, must firmly mesh the two fractured surfaces together so that 
they hold their position and will tolerate weight beai ing and use Should the 
impaction be of insufficient depth or at an angle less than the noimal angle 
of the femoral neck, we may expect that the impaction will be broken up by 
attempted use or manipulations and the usual displacement of fiagments will 
result This mechanism is much like that which causes intertrochanteric frac- 
ture which I described {Amo Joni Snig , May, 1921), and it appears that 
the patient must fall slightly backwards, with all the weight thrown onto the 
injured hip, and must make a supreme muscular eflrort to catch heiself by 
action of tbe external rotators of the thigh 



THE PROGNOSIS IN EPIPHYSEAT. LINE FRACTURES'' 

By jMorris Kellogg Smith, AI D 
OF XcH York, X Y 

This paper is a study of thirt3^-thiec cases of epiphyseal line fiactines 
obseived laigely in the Out-patient Department, but to a ceitain extent in the 
waids of St Luke’s Hospital No case has been included which has not been 
followed and radiogiaphed at least six months after injury The inquiiy, 
which was stimulated by the occurience m a youth of prcmatuie ossification 
with lesultant deformity aftei sepaiation of the lower radial epiplnsis, has 
been made with a view to determine the incidence of untovaid sequcke m 
these types of injuries The hteiatuie contains numerous icports of cases 
where marked shortening has occurred after epiphyseal fiacluie Theie is 
little which gnes a definite basis for piognosis further than the common con- 
sent that unfoitunate late results aie infrequent 

Ollier ^ has shown that the epiph)seal cartilage is stimulated b) tiauma at 
a distance to nici eased actnity. thus explaining the mciease in length often 
obseived in long bones aftei diaplnseal fiactuie, and on the other hand that 
when the caitilage itself is injured a letaidation of giowth takes place Thus 
in \'Oung animals whose cpiphjseal cartilages he traumatized b} cutting and 
stabbing with needles, there was aftei three or foui months a shortening of 
the afi*ected bone pioportional to the damage done He also found an increase 
of thickness in the injured extremity The shoitening is due to a slowing of 
giowth lathei than prematuie ossification, but ossification takes place more 
piomptly than on tlie uninjured side In expeiimental epiphvseal scjiarations 
Olhei found that if i eduction was made, shortening, although jirescnt was so 
slight that It could be disregaided In the unreduced sejiarations. however, 
theie w'as consideiable arrest of giowth He explains the lack of shoitening 
aftei most separations b} the fact that the fractuie line oidinanly luns in the 
newl\ foiming bone adjacent to the cartilage rather than through the cartilage 
Itself Yhen the epiph\‘:eal cartilage was ablated complete arrest of growth 
took jilace Ablation of the juxta-ejiiphyseal portion of the diaph}sis produces 
an arrest of giowth gieater than the length of bone remo\ed but less than 
when the caitilage is destro\ed 

Bums - studied a ‘-eiics of epiplnseal separations which were observed 
diiecth cithei because compounded or at aiitopsv Of si\t\-one cases 
tweiiiv -eight weie pure separations that is without accomjiunmg diaph\s«il 
fiactuie, of which onlv five showed sejiaration in the cartilaginous suj,>.t.ance 
itselt Tins mdic.ites tlie relative rc'-istancc of the cartilage to iniurv 

To summarize exjienmentallv . arrest of growth is projiortiona! to the 
* Rtid before the Ww York ^urcicii! Socct\ \f»\cmbc^ 2 "^ 
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amoiuit of chiect injury to the caitilage, and ordinarily m epiphyseal sepaia- 
tions the fiactiire line is found juxta-epiphyseal rather than m the carti- 
lage Itself 

Poland in his extensive work, “ Traumatic Separation of the Epiphyses,” 
published just aftei the introduction of X-ray diagnosis, collected a large 
number of cases including fifty-six instances of arrest of development Fol- 
lowing him there has been a consideiable literature on epiphyseal separation, 
and It was one of the subjects of discussion at the French Suigical Congress 
in 1904 Numeious instances of arrested growth have been reported Of 
late >ears interest in this subject has been much less lively, judging by the 
lesser numoei of articles which have appeared 

Epiphyseal fiactuies aie common injuiies but it is my expeiience that 
unless they are looked for many will be classed as ordinary fractuies and some, 
wheie the amount of separation is slight, will be considered sprains In the 
piesent study I have included among epiphyseal line fractures, cases where the 
fiactuie urns into the epiphyseal line as well as separations In moie than 
half of this seiies the injury included fracture of the adjacent diaphysis 

The thirty-three cases are distnbuted as follows Lower radial twelve, 
lowei humeral ten, lower tibial four, uppei humeral three, lowei ulna two, and 
metacaipal two In all large statistics the lowei femoral epiphysis is reported 
as one of the most commonly separated, but as the source of this material is 
very laigely out-patient lower extiemity injuries, especially femoral, are not 
propoitionally represented 

It is moie satisfactory to consider these cases by region, lather than as a 
whole, as sequelae vaiy depending on whether the epiphysis involved is the one 
from which active giowth takes place Shortening after epiphyseal injury 
may be the result of letaided function of the cartilage alone, or there may be 
prematuie ossification From experimental data Ollier stated that shortening 
was due to retaided prolifeiation of the cartilage in which, however, ossifica- 
tion took place earliei than on the normal side This is probably the fact in 
human injuries I suspect that in cases of marked shortening, premature 
ossification will oidinanly be found Retardation of growth may, however, 
peisist without ossification until such time as it would naturally take place 

There were twelve cases of epiphyseal line fracture of the lower end of the 
radius, of these five showed shortening, three with premature or earlier ossifi- 
cation on the injured side To date only one of them has sufficient deformity and 
disability to make him feel that he has had a bad result In his case beginning 
ossification of the epiphysis was observed when first reexamined eight months 
after the injury ' At the end of two years Ins radius was three-quarters 
of an inch shortei A second case showed ossification of the radial 
epiphysis, prominence of the ulna head and three-eighths inch shortening in 
six months He suffered no disability nor had he noted any deformity As e 
IS, howevei, only fifteen years of age it is probable that the difference m tie 
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1 \\ 0 wrists will become more maikecl The third instance of eailiei ossification 
IS a hov who has been followed at mter^als of six months, one }ear, one 
and one-half years and two and one-quarter }ears after mjun Onh 
111 the last observation was ossification noted on the injured side The 
first examination showed a letardation of giowth, nhich aftei one }ear 
inci eased little if any At the last examination the head of the ulna was 
piominent, the radius measured one-half inch shoiter than its fellow and inci- 



Tic IT “Slif ht posterior sepirTlion of the lo^ cr FiG lb — S imc ten months htcr Note sho»-tcn- 

r uhnl cpipln sis in i bo\ of thirteen inp of ttcIius on injured side ts indiCTtcd b% rcl ition 

to louc’" end of iilnn 

dcntalh the ulna one-quailei inch ^hoiter than that on the iininjuied side 
Function seemed perfect 

Of the two remaining ca'^es of shortening one fFig i) examined m 
ten months showed bioadenmg of the wiist and piommence of the head of the 
ulna Me.isinemenl of X-iajs indicated sliglul\ less than three-eighths 
meh shoitenmg of the ladms I'unction w,is perfect and he and his mother 
toii'-idered the eure eoinplcte The last jiatient examined sc\cn months after 
injun sliowed clmicall\ about three-eighths mch shoitenmg There was no 
deioimit} notable the ulna being aLo somewhat retarded m eiowth and 
no disabiht\ 

Ihe lennmmg st.M_n cases ha\e excellent anitomical ami nmetionil 
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results Of them, thiee on caieful measurements of the X-rays had very- 
slight letardation of growth, which m one instance seems to have been o\er- 
come in the course of one and one-half yeais 

The prognosis must theref oi e be guai ded in general in these injui les The 
question as to whether it can be made with any definiteness in the individual 



Fig 2 — Separation of lo^er epiphysis of radius with marked displacement backwards of the epiphy- 
sis in a boy thirteen years of age A Radiograph taken two weeks after injurj after an unsuccessful 
attempt at reduction B Radiograph taken sixteen months later showing almost complete correction 
of the deformity by nature Only the shghtest retardation of radial growth can be made out 


case is impoitant This ina} be considered from the point of view of X-ray 
appeal ance of injury, extent of injury, reduction and age of patient 

X-7 ay Appeal aiice of Injiu y The question whethei pure separations were 
more pi one to sequelee than separations associated with diaphyseal fracture 
\i'^as studied and both types found among retardations and non-retaidations 
As far as prognosis goes there seems nothing to choose between these 
two types 

In one instance theie was a separation with fiacture extending through the 
epiphyseal end of the bone into the joint Here it is hard to escape the 
conclusion that the cartilage itself was severely traumatized at least m 
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one place This case showed retardation of growth of one-half inch and 
ossification of the injured radius at the end of two and one-quaiter >ears, 
while the coi responding epiphysis nas unossified 

EAlcnf of nijiny as shown by the original deformit} does not seem to be 
all) criterion of after lesult Of the fire patients who showed letardation, in 
two the original separation was so slight that no i eduction was necessair 



In 3 — I TTciuTO ihronpli external cond> Ic of humerus mto tpiph>sis in i pirl nrtd nine %ear*^ \ 
Before rcduttion B \flcr two and onc-half \cars, note the prcmalu’^c o'^sification of the injured 
cpiphx SIS 

Tins was the ca^c in trio of the se\en who did not dereloji shortening Massart 
and Cabouat iclate a case in which aftei a fall there was epiplueeal 
innn\ at both wrists, on one side onh with disjilaccnient In this ca^-e 
iccvmnned at the end of thiee rears there rras shortening and radial deriation 
at the wrist on the skIc rrhieh onginallr showed no disjilaceinenl, while the 
other wiist, onginallr with the more marked injiirr ajgicarcd n<nmal A hoc 
not iiicliided in thi>' senes eame to the chine rrith ''Ome eom])laint of In'- wri'-t 
'I he ulna wa*- pionnnent and the radius somewhat shoritntd IJn hnlorr vas 
that lonr \tais heiiwc he had muned the wn-t It v.a'- consifUrcfl hr Ins 
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doctoi as a sprain and no X-ray taken Undoubtedly many cases of so-called 
spiain aie slight epiphyseal separations some of which may go on to defonnity 
Reduction, as in any other fracture, should be accomplished if the injury 
is recent, although no guarantee of a good late result On the other hand, in 
two of the cases (Fig 2) in whom the late result was excellent it was 
impossible to 1 educe a very decided silverfork deformity, as the patients did not 
apply until ten and fifteen days after injury Chmcally the deformity has 
been completely oveicome in the couise of about a year in both these patients 
Another bo) with a very marked separation, which radiogiaphically was not 



Pig 4 — C Z age thirty-five jears In course of a general examination deformity of wrists noted 
When about fifteen >ears of age, he hurt both wrists by a fall from a tree X-ray shows shortening ot 
both radii the result of epiphyseal injuries 

too satisfactorily reducible at the time, showed at the end of a year a 
splendid result 

Age Piobably one leason why defoimity and shortening are not moie 
often observed after epiphyseal fractures is that they occur as a rule m the 
second decade when growth is perhaps largely completed Of the twelve 
cases m this senes only two were under ten years The average age of the 
five exhibiting premature ossification and retardation is sixteen years as 
opposed to twelve years m those without sequelae It would seem from this 
that theie is more liability to damage of the caitilage as the time for its 
function to cease approaches 
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J'luMC.uc font (il)i.il cpipln scmI fi.Kttiicof two show 

utaulatioji ot i^iowtli. ikuk* picinatitro o'.sificntKHi Of tlu two showing 
.(•taulntion one nijcd thutocn. had n finclnic thunigh tlic epiphysis near 
the innei malleolus into the epiph\seal hue One \eai and nine months 
latei the iMetnal loiuMe on the mjmeil side appeared prominent and 
as if giowmir lowaid the sole of the foot MensuKiiKiits to the internal 
malleolus tiom tlu patella weic one-half nuh !< ss on the mimed side than on 
tlu nnmmud Measmements to the e\teinal malleoh weie the s.mu* on both 
sidis 1 he suond.aeed lomlien had a sejiaiatmn of the epiplusis with supia- 
mdkcOai nactnu of the lihnla. uipnimg lediution 'I wo \(ats l.itir the 
mttiml iond\l( of the mitneii skK appealed moit piomnunt and hiului than 
on tlu nonnal side Measiiicment to internal malleolus was about three- 
eighths null shoitei thm on the nnininitd side to t\l(inal malleoh same on 
both suit «, Wnlur of tlu St bo\s had tmutional <hs.ibiht\ 'I he othei two 
lowei tibi.d tases lointten aiul ekxtn tt'spu ti\el\ . aftu one and one-(inaiter 
and two ond oiu-lnlf \ens showed no ill elTuts 1 lit ongmal injni\ in the 
nanui lase was ‘•lu,dit sipaiation at tlu innei tiul of tlie epipluseal line and 
m the l.utti a simll tiiaplnstal tiactnie eMendinc dot\ nwaid to the epijiluscal 
line With itirird t<^ the t\]K of mjniv it is notewoitln that in the fust case 
tiesciibtd which eventn.ited in retaidation the fiaetnre lan longiln<hnall} 
throinih tlu boin tpiplnsi*. mto tlu eoningal caitilaite m a m.mnei compai'ablc 
to the lowti radial tast in which the bom epiphvsis was split into the coningal 
e.utilage and which resulted in retaidation and e\entnal earlv ossification 
'Iheie aie three eases «»f iipjier hnmeial epipluseal fi.icture In 
the fust of these .i bo\ o! sixteen, the diajiiuseal end was displaced 
outwarti and npwatd As cfioits at icduction were unsnecessfnl I did an 
oj>en opeiation without local fix.ition, however, and the defoimitv recurred 
1 xammation two and onc-h.ilf veais later showed nonnal function except for 
slight limitation of internal lotation Measuiement. acromion to external 
eondvk. showed one-quaiter inch shoitemng on the mjnicd side Ossification 
had taken place on both sides On the injured sulc the gie.itei tuberositv 
reaches a higher level than the head due. nndonbtedlv. to union taking place 
with the hea<l abducted '1 he shortening is due at least m pait. it not alto- 
gether. to oveiiidingof the fiagments when union took place 

'I he second case, a girl of fifteen, applied two weeks aftei injiiiv with a 
defoimit} similai m type to that of case one, but less inaiked, with union 
alrcatly picsent No attempt at leduction was made I'ointeen months later 
clinic.dK there was no defonnitv nor shoitemng The X-ray shows a slight 
cun atm e m the upper end of the bone, and measuiement of it indicates a little 
shortening on the injured side The third case, a bo) of thirteen, had a 
fracture thiough the surgical neck into the epiphyseal line, witli a slight 
angulation Sixteen months later he was perfectly lestorcd clinically and 
ladiographicall} Of the thiee cases none can be cited as unquestionable 
examples of letaidation of growth In the fiist two cases the excellent 
functional lesnlts, m spite of uncoi reeled disi)Iacemcnts, is noteworth} 
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There are two cases of lower ulna epiphyseal fracture Both of these had 
considerable separation associated with fracture of the lower one-fourth of 
the radius In both primary reduction was satisfactory One, aged fifteen, 
showed ossification in the injured ulna nine months after injurj'-, and m 
sixteen months ossification of both bones of the injured side was completed 
while those of the uninjured side were well along There was no shorten- 
ing in this case Functionally pronation was slightly limited The second 
was thiiteen at the time of injury Two years later no difference could 
be made out in his wrists Careful measurement of the radiograph showed 
very slight retaidation of the injured ulna Of these two cases ossification was 
stimulated in one, there was no notable shortening in either 

These four gioups of injury of the actnel)'^ growing epiphj’^ses of long 
bones naturally fall into one laiger group as follows 



No of cases 

Retardation 

Premature 
ossification t 

Lower radius 

12 

s 

3 

Lower tibial 

4 

0 

0 

Upper humerus 

3 

0 

0 

Lower ulna 

2 

0 

I 


— 

— 

— 

Total 

21 

7 

4 


The lowei humeral epiphyseal fractures should be considered apait from 
the previous gioup, as growth from this epiphysis is relatively slight, conse- 
quently letaidation of groivth does not have to be paiticulaily reckoned with 
In the follow-up X-ray studies bioadening and alteiation of outline of a 
condyle was frequently noted 

There were ten cases m this group of whom one was a dislocation inward 
of the lower epiphysis, with fractuie of the internal condyle, one a separation 
of internal epicondyle with evidence of slight injuiy on capitellar end of 
epiphyseal line, five fractures of the external condyle extending into epiphy- 
seal line, two complete outward dislocations of the capitellum, and one separa- 
tion of internal epicondyle alone The age of this group averages lower than 
that of the lemainder nine years plus 

One of the number (Fig 3) examined two and one-half years after 
injury, showed premature ossification of the lower epiphysis She was 
nine yeais old when hint X-ray showed a fracture of the external condyle 
and capitellar epiphyseal line extending into the epiphysis Reduction was 
made under gas and the arm treated in acute flexion At the follow-up, the 

t It IS doubtful whether to class the boy with the early ossification of the 
lower ulna epiph 3 "sis as premature ossification In his case there has been no retardation 
of growth Ossification, as shown by X-ray may not necessarily take place at exactly 
the same time m normal corresponding epiphyses On the other hand in this case 
ossification seemed to be definitely stimulated in the injured wrist I have one radiograp 
taken two years after lower radial epiphyseal injury in which the uninjured radial epip y- 
sis IS in process of ossification while that on the injured side showed no sign, alt oug 
slightly retarded in growth 
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elbow veenu'd ]HMtc(.tK oinmal in appiMiatKo .nul funclion Me.isuuMiienls of 
both aims wcie the vame 'I he \-m\ ‘•bowed an appaicnt Inoadenmi,^ and 
sboitenmuot the e\t<Mnal unuhle as well as the ptdnatnu ossiricafinn 

\ second case a box of lonitecn. who bad a se))ai.Uion of (be intetnal 
condxle and exideiue (»1 sbL:bt in pin at the ontei end of the capitcllar line, 
showed aftei sj\ montlis ovsifuation (»f the lowei epiplnsm on the injined 
side, while the line could still be seen on the iininjnied suic \t the end of a 
vcai o''«?ificM(ion Wtis complete i>n both suit's hi this c.ise it xxonld seem that 
ossifuation was liasteiied b\ the mpiix (not lattd .is prcmainic ossification j 

dnlx (xne case showed a notable defoinntx. a ^nl apd ei^dit who bad an 
inwaid sepaiation tif the lowei epiplix sis w nb tiaetnie of the mteinal eoiuhle 
Appal eiitlx it wasiiexei siucessfnlh ndneedand she has .1 tpnistotk defoimitx 
with nood innction Measnununt tiom the ae lomnim puu c s^ to the exteinal 
condxlc showed one-hall ineh leni,nlu nine on the inniieel side 

Ml the lest haxe t\ecllent icsnlts In none was tbeie shoitenintr 
noted clime allx 

I'xamination of the laeiiograplis show exult net t»i trioxxth alteiatioiis 
b\ appaicnt wideumnof the lowei end of the Imniems m s^\elal shield lentrtli- 
ennic:; m ibtec inclndnie; the euic pist diseiilu<l and letatd.ilion of "loxxlh of 
the cxtcinal condxle in tx\(» llesules the minstoik east tluxse shoxxiiiLf a shjjlit 
Icnirthcninu; xveie both iiist.uucs o! dislocation ot the capilelhini ontxxaul. 
retjniiinq; open ojieiatixc lednction 

Both eases <n sepai.UuMi of the intcuial cpitoiulxle failed aftei one and 
txxo xcars lespectixelx , ot Oss(.ous nnion 1 his is chaiaetci isiu of the 
majoiitx (tl these eases accoidinii to Poland’ In both the epitondxlc xxas 
disj)lated dowiixxaid 

'llieic remain two boxs with cpiphxse.d tiactnie ot .1 metacarpus as^ed 
thiitteii and si\ xe.us In both there w.is nexmn of the bead of the bone 
in caeb case lesnltmer immediatelx in sht^hl slioiteMimtj xxlucb has lemaincd 
unalleied thioni,di the folloxx-nji jiciiod of moie than a xcai Ncitbci has 
shown jircmatnie ossification 

l^niinet: the time when this stndx was bcim; made fixe cases of old cpiphx- 
seal mjnix, with t^iowth alteiations. thicc of lowei ladial. two of lewci ulna, 
haxe been obscixcd In tbice of them theie was maiked defoinntx ( h'l^ 4) 
None of them haxe been meludcel m this sciics 

SHimitatv Thill} -tbiec cases of epipbxseal line injniies haxe been fol- 
loxved lip Of these thci c w ei e tw cnly-cijrht ben s and fix c 411 Is The ax ci age 
age xxas txvelve yeais pins Onlx eight xveie ten xears 01 less, the majoiitx of 
these being in the loxxei linmeial group 

Fifteen per cent shoxved picmatuic 01 eailici ossification This was found 
as promptly as six months aftei injniy m one case and as late as two and one- 
quartei jeais in anothei 

Retardation of giowdli to a slight degree is common It xx^as jnesent 
in thirty-three pei cent of txx'enty-one injmies to actix'elx gioxxnng epiphx^ses 
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of long bones Theie was decided deformity from shortening in two cases 
of the twenty-one, or about ten per cent 

Retardation of growth may persist without premature ossification From a 
study of this senes it appeals that a retardation of growth is seldom com- 
pensated later In lower radial injury with letardation a lesser ulna 
retardation is often associated, with or without ulna fiactuie 

There seems to be a maiked tendency for natural correction or compensa- 
tion of epiphyseal separations to take place in such as have not been reduced 
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Norw 1 nisi \M>iN{> the unifoniiK Rood rcsvills cibiaiiKd witli sjiiiial 
an.esthcsia in the hands of cNpcrienccfl n[)cia(ors and tlic nnincioup advan- 
tages and Tclatnc safct\ of tlic method it is somcwh.it strange to note the 
reluctance of ninn\ snigeons in adopting its use I ins reluctance is 
attnhutahle to a ntunhei of factois to which we shall refei later However, 
the renew of the literatuie sliows a slow' hut sttad\ pi ogress ni the adoption 
of the method and although at present it is fai trom unncrsalh adopted, it 
would seem that the time is not fai distant when spmal an.esthesia will he 
sanctioned h\ the entire pi<»fession and empUntd in ajipiopnate cases In all 
surgeons In our opinion, the method has a large and important field of 
usi fulness and sliould therefore. l>e a [lart of the armamentarium of c^cr^ 
surgc(»n '1 he careful iccordmg and publication of results obtained with 
spinal anasthesia in the hands of canons opcialois ml] peihaps do more than 
an\ one thing in establishing the pi opt r status of the method It n with tins 
idea in mind that we are submitting this hiief account of oui c\]iericnce with 
spinal anrcslhcsia 

Our senes includes 387 cases and cocci s a jiciiod of icvo ceais Mthough 
ccc a])[)ieciatc the fact that this is a comparaticch small numbei of cases, it 
appears to us sufficient foi a fair trial of the method and to permit some 
conclusions Before proceeding ccith the icport (if oin evperiencc ccith spmal 
anaesthesia, a \cic biicf resume of the subject mac be apropos 

Difimiion Spinal anaesthesia is the loss of sensation pioduced h) the 
injection of anaesthetic diugs into the subarachnoid space It is csscntiall} 
a nercc block induced In the action of the diug on the semnic neice ii-iots 
ccothin the subarachnoid space \Vc consider “ subarachnoid analgesia ” a 
more pioper term than spinal anaesthesia 

Ht<;loucal J Leonard Corning, of Neev York, in 188S, injected solutions 
of cocaine beteveen the spinous processes for the lelief of pain in cases of 
spinal disease He did not puncture the dm a, but produced analgesia by 
injecting around the spinal nerve roots e\traclurall> Although this, in reality, 
evas tlie method noev termed paravertebral analgesia, it served to suggest the 
intra-dural injection of anaisthetirmg solutions 

August Bier, of Bonn, in 1899, cc'as the first to induce analgesia by the 
injection of cocaine into the subarachnoid space He tried the method on 
his assistants and also acted as a subject himself Later m the same year 
Tait performed the first operation 111 America with spinal an?esthesia Fol- 

283 



RYTINA AND TOLSON 


lowing this, the procedure was adopted by quite a number of operators, but 
due to Its unpleasant experiences was piomptly abandoned by most of them 
With cocaine there were numerous untoward effects and a number of deaths 

In 1903) Fourneau isolated stovaine, and in the following year Einhorn 
isolated novocain With the discovery of these drugs, the method received a 
new impetus The technic of induction was improved and spinal anaesthesia 
became a safe procedure It has steadily gained in prominence, so that 
at present it is rather widely used In many of the large European clinics. 
It IS the method of choice In this country, although there are numerous 
operators who have had extensive experience with the method and are 
enthusiastic with the results, its progiess has been somewhat slow Some of 
the factors which have retai ded its adoption are 

(1) Prejudice of those who have had no experience with the method 
This prejudice appeals to he based, firstly, upon a peculiar dread on the part 
of many physicians to puncture the spinal membranes Fear of infection or 
paralysis seems to be the foundation of this dread However, the harmless- 
ness of spinal punctuie as demonstrated by routine spinal fluid examinations 
m the syphilis clinics should lemove any such dread of dural punctures, pro- 
viding a simple yet careful aseptic and antiseptic technic is followed In the 
last ten or fifteen years, we have performed lumbar punctures for diagnostic 
and therapeutic cases in between one and two thousand cases of lues without 
a death or complication Secondly, fear of uncontrollable action of the 
anaesthetizing drug after injection also seems to be a prejudicial factor 
This factor can only be removed bj'' a thorough knowledge of the principles 
of spinal anaesthesia 

(2) Unsatisfactory and at times fatal results attending the use of the 
method in the hands of those who are careless or unfamiliar with the principles 
of spinal anaesthesia have also retarded its use 

(3) In some instances unpleasant results have been due to improper 
selection of patients 

Mechamsm and Phenomenon of Spinal Ancesthcsia The effects of 
spinal anaesthesia are those produced by the influence of the drug on the 
motor and sensory nerve roots within the subaiachnoid space, on the cord 
itself, and its effects after absorption in the blood stream Its influence on 
the cord is only slight, so that the conducting columns continue to function 
The spinal nerve roots acted upon and resulting areas of the body anaesthetized 
depend upon the following factors 

1 Posture of the patient following injection 

2 Specific gravity of anaesthetizing solution 

3 Normal secretion, excretion and circulation of spinal fluid 

4 Quantity of spinal fluid removed 

5 Dosage of drug 

6 Bulk of solution 

7 Point of injection 

8 Rapidity of injection 
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Oidmiinlv thctc i'' no the iiijcelion is iiitidc 

with the pnticnl in tlic sUtniir po‘«iuu' 'i Ik snhsccjncnl jinsuion of the patient 
IS dctei iiinicd h\ tlic specvtic piaviti tif the ‘’olution injected Ijnhcoclc 
uses n '«oUition eithci much lightei oi nnuh heavier tlian spm.il fluid with 
the idea ol contiolhng tlie mnuence of the dui^ h\ the po'^ition oi the patient 
The specific giuMti of ‘'pina! fluid langes fioni i (Xifi to i cx)^ If the hcav} 
solution containing lacto'-e and whitli ha'* .i '*)H<,irK gi.iMti ol lOJO is used, 
the head .and shouldeis <if the patient aie Kept elei.ited, and if the light 
solution, containing aliMdutc aUohol and with .1 vpetiiu ginxiti of 091)2 is 
used the head an<l ''houhlets o\ the patient aie innnedinteK plated in a 
position lowei than the hgi'- and ut.iiiKd in that po'-ition for .it le.ist one 
hour aftei injcttion ^vuh sdlulions i.ipidh find then It tel in the taudal 
poition of (he suharatlnioid vj^act and (he nonnal iirtulalion ot spinal nuid 
tow aid the pcrijiheit tends to Keeii the ding localized 

l^ahat ' and othcis dissolte the an.estheti/ mg ding ni spm.il fluid, thus 
producing a stdiuion onlt slnjlult iK.itiei ih.m spm.il fluid \tlei the 
mjcetion of such a sidutum the patitiit is immedi.itdt pKited m a {msition 
with the he.ad and slunildeis slitrjnlv tlet.Ued Such a solution .till difluse 
downw.ud helow the point of inuction and to a kssei degite npw.iid Its 
diffusion upward is ohs(rueled to some eMent ht a downward ciiciilation of 
spinal (lind Pass.igc of the .in.esihctK drug into the tenons cii dilation 
smioundnig tlu spnial inemhi.ines hcgnis immediatelt aftei the injectimi, 
being taiiieti along with the spm.d fluid W ithin .1 few miiuUes (fite to ten) 
the chug has diffused to its full extent and the patient mat he put in the 
'I rcndclenhm g position if this is desii.ihle The seeiction exeiction and 
circulation of the ceiehiospmal fluid plat .in impoil.mt idle in sjnn.il nn.es- 
thcsia Aceoiding to liotd'’ (lie fluid is continu.illt being sceieted ht the 
epithelial cells coteiing the choioid jilexus ,ind to a ccilnin extent onginates 
from the jiei itascnlar spaces of the ainihnnid malei It is also eontinunllt 
passing fiom tlic suhai.ichnoid sjj.uc into the Itmph.ilic st^lcm 'r’lu the 
subarachnoid spaces along the cranial and spinal neitcs There is thus a 
continuous tn dilation of fluid, so that the tot.il fjuantitt which in man at ei .ages 
120 ec IS perhaps replaced fnm 01 fne times m twcntt-foiir houis 'Urns 
crtstalloid subsl.inccs such as (he chugs used in spinal an.csthesia uj)on being 
mlrocluced into the subaraehnoid space, lapiclh find then tv.at into the t.isculnr 
circulation .aided b} the flotv of spinal fluid 

Tlie quantitj’’ of the spinal fluid lemovcd prior to the injection of the 
ansesthelizing solution is also a mattei of nnpoitancc If considerable fluid 
is removed, lotvenng the iiitraspinal tension, the an.TSthctizing solution will 
diffuse more rapidly and moic extensively than if no fluid or very little is 
removed In general, it may be stated that the more fluid lemovecl, the higher 
the aUiCsthetic 

The dosage or quantity of the dmg used should be governed by tlie 
duration of analgesia required for the operation One should use no more 
of the drug than is necessary The bulk or quantity of solution injected is 
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also a factor for consideration Ordinarily, the drug is dissolved in 2 cc 
of either distilled water or spinal fluid If extensive diffusion of the drug 
in the subarachnoid space is desiied, the solution may be further diluted with 
spinal fluid When thus diluted the period of analgesia is shortened If only 
a limited low area of analgesia is necessary, the 2 c c of solution is injected 
without fuither dilution The point and rapidity of injection are factors 
concerned in the mechanism which will be discussed later. 

The influence of the drug begins almost immediately after injection 
First the areas of the body supplied by the segments at the point of injection 
are affected Then as the drug diffuses, the action occurs in the areas 
supplied by the segments above and below the point of injection As a rule, 
analgesia is complete within five minutes, and reaches its height of intensity 
in fifteen minutes The effect is most marked and lasts longer in the areas 
supplied by the segments immediately around the point of injection Just 
after injection, patients often experience a tingling, numbness, or other parses- 
thesia in the feet Loss of sensation and motor paralysis then occurs and is 
usually complete m the lower extremities except in the small muscles in the 
toes and the iliopsoas Occasionally, however, a patient will have complete 
analgesia and retain motor power It appears that the anterior motor roots 
are less exposed and less sensitive to the drug than the posterior roots Tactile 
sense is often retained when there is complete loss of pain sense 

Abdomen and Visceia The abdominal muscles are completely relaxed 
during spinal anaesthesia Relaxation is more marked than during the 
deepest ether anaesthesia The intestines and stomach are contracted and 
peristaltic movements are increased This may be explained by the paralysis 
of the symjDathetic nerve supply, which normally inhibits intestinal move- 
ments The motor influence through the vagi is thus left unopposed 

Cf) culation The effect of spinal anaesthesia on the circulatory system 
depends upon the height reached by the drug m the subarachnoid space If 
the action of the drug is confined to the lower spinal segments, little or no 
change in the circulatory system occurs When the upper dorsal segments 
are involved, a slowing of the heart and a fall in blood-pressure occurs The 
sympathetic nerve fibres which exert an accelerating influence on the heart 
leave the spinal cord ma the anterior roots of the upper thoracic nerves, 
and when these are influenced by the drug, the vagi are left free to inhibit 
heart action The blood-pressure is lowered by the drug acting on the vaso- 
motors, which leave the anterior roots via the rami communicantes Ordi- 
narily, when the abdomen is anaesthetized, the pulse rate becomes ten to thirty 
per cent lower than before injection and the blood-pressure falls correspond- 
ingly Occasionally, however, the blood-pressure will drop to a point where 
It cannot be accurately determined Such patients require immediate 
stimulation and respond well to epinephrin, caffeine-sodium-benzoate and 
strychnia Considerably less hemorihage occurs with spinal anassthesia than 
with ether or gas anaesthesia There is also less tendency to post- 
operative hemorrhage 
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Rc^pnaiwii The amplitude and latc of icspiration aie unafTccled if 
the anaesthetic cflcct is confined below the diajihiagm If the muscles of the 
thoiacic walls aie paiah^cd, lespnation becomes slow and shallow and the 
patient will complain of a sense of weight on his chest 

Gcuiio-u) lufl) \' Oueful uiinahsis follow’ing spinal antcslhcsia has 

failed to show an> CMdciKC of icnal iiiitalion The \esical sphincleis ate 
not 1 elaxcd 

Shut The skin usualh show’s no changes during spinal an.esthesia 
Occasional!}, if the an.esthelic mvohes the upper dorsal region, the skin 
becomes pale Toxic eficcts, oi cftecls of the drug aftci absoiption into the 
blood stream are discussed In some w tilers Such SMiiptoms as faintness, 
palloi nausea, \omitmg. d}spnoca arc included In some authors as toxic 
symptoms It would seem that these effects tan he nioic le.Khh explained by 
the diiect action of the diug on the spinal ncite segments of the thoracic 
region Coiniilsne attacks, lapse of eonsciousness and sudden cessation of 
rcspiiation aie proliabh due to the jiassage of a laigc dose of the diug 
into the general ciiculation 

Oui expel lence has been limited to apothesme and iio\ocain 
Howc\ei w'e ha\c made use of apothesme chiefi} The icsults obtained with 
both of these agents ha\e been entirely satisfactorc 

In the beginning of oni woik with spmal an.esthesia. we empUneil apothc- 
sine taiilct" One talilct of apothesme gi.iins w.is plated in ,i siciilc test 
tube containing 23^ cc of sterile distilled w'ater 01 the same qunntit\ of 
noimal salt solution If onl} a limited low aica of analgesia was desiicd. 
salt solution was used After coteiing the test lube with stciilc gaii/c and 
dissohing the tablet, the bolution was stciili/cd In boiling oxci a Bunsen 
flame foi fne minutes Such solutions must be freshh prepared and used 
immcdiateh Although otii lesults with such solutions were ijuitc good, 
theie weie ceit.iin disadv.anlages W’lth this method The preparation was quite 
troublesome and lime consuming and theie was some dangei of contamination 

At oui icquest, Parke Daws and Comiiain \cr} kindl\ piepaicd stciile 
solutions of apothesme in ampoules according to the following formulas 

1 Apothesme 01 gm Distilled w-ater 2 cc Such a solution we found 
rapidl) diffused over a w'lde area and about thnt\ pei cent of patients to 
whom this solution wms administered were nauseated while on the opeiat- 
ing table 

2 Apothesme 01 gm Noimal salt solution 2 cc This solution w’as 
quite satisfactoiy Vei} few' of the patients w’ere nauseated w’hile on the table 
after the injection of this solution 

3 Apothesme o i gm Absolute alcohol o 2 c c Distilled water i S c c 
Such a solution has a specific gravity much lower than that of spmal fluid 
and was intended for use in cases wheie the Tiendclcnhuig position w'as 
desired We employed this solution only in a few cases (five) All of the 
patients were nauseated, and in tw'o, the analgesia was unsatisfactory We, 
therefore, discontinued the use of this solution and were latei advised by 
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chemists of Parke Davis and Company that apothesine is incompatible 
with alcohol 

4 Apothesine o lo gm Lactose o lo gm Distilled water 2 cc Such 
a solution is much heavier than spinal fluid In using this solution, the 
patient’s head is kept elevated We have injected this preparation in about 
125 cases The extent of diffusion can be readily controlled by the position of 
the patient when this solution is employed This has been the most satis- 
factory solution in oui experience 

Recently Parke Davis and Company have prepared for us apothesine 
powder o 12 gm m 5 cc ampoules, which have been sterilized in the auto- 
clave The apothesine is dissolved m spinal fluid at the time of the operation 
The results have been uniformly good with the use of the drug in this form, 
and we are now using it exclusively We have found that different lots of 
ampoules containing solutions prepared according to the same formula vary 
considerably and each new lot requires careful testing The use of the 
ampoules containing the drug m drj’^ foim obviates this difficulty Another 
advantage is that the patient may be placed m any desired position after 
injection of the drug dissolved in patient’s spinal fluid We have also used 
novocain in the same mannei with good results 

Tcchmc and Management of Patient We have not used preliminary 
naicotization routinely In a considerable proportion of patients we have 
found it unnecessary, especially m cases where the operation can be completed 
in a short time If the proposed proceduie requires considerable time and the 
temperament of the patient indicates, we administer morphia gram 1/6 and 
hyoscin gr i/ioo, three-quarters of an hour before operation 

The following apparatus is used One 5 c c Luer syringe , i Babcock spinal 
punctuie needle, 19 gauge, i Luer needle for aspiration of solution from 
ampoule , i file 

These are sterilized by boiling in distilled water without alkali and are 
brought directly to the operator 

The ampoules containing the drug are kept in a jar of seventy per 
cent alcohol 

Spinal puncture is more easily performed with the patient in the sitting 
posture So that unless the patient is weak or presents some other contra- 
indication, we make the injection with the patient seated across the operating 
table The patient with arms crossed and back bowed forward and head and 
neck fully flexed is supported by an attendant The back is painted over a 
wide area with three and one-half per cent tincture of iodine followed 
by alcohol 

Ordinarily injections through the lumbar spaces will suffice Occasion- 
ally when employing a heavy anaesthetizing solution and desiious of a high 
field of analgesia, we have made the puncture between the tenth and eleventh 
or eleventh and twelfth dorsal vertebrae Usually we select the space wA 
the widest gap between the spinous processes, and in most cases this is e 
space between the third and fourth lumbar vertebiae The point of the spina 
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puncluic needle is then placed in the inidline of the space selected, and after 
spiaMiig eth>l chloiide, it is inti educed in the median line into the sub- 
aiachnoid space 

As stated abo\e, we are now' dissolving the drug in spinal fluid Alter 
removing the st^let, to 3 c ^^f sjnnal fluid is allow'ed to run into the ampoule 
containing aj)Othcsme The thug i<i])idK dissolves and the solution is aspir- 
ated into the s\iinge Ten to 25 ct of spinal fluid is allowed to escape 
into a tulic The quantity of fluid lemoved is delei mined In the piessuie and 
the extent of analgesia desiicd J he s\imgc is then adjustetl to the s])inal 
punctuic needle and enough spinal fluid asjniated into the s^imge to make 
3cc isthenslowh injected w'lthoul foice <md about i tc withdiawn This 
manteuMe is lejieated until the entire quantit\ of solution has lieen introduced 
After lemoMiig the needle the patient is immediateh jilaced m the pione 
position with head and shouldeis ele\ated With this metlutd .iftei fifteen 
minutes, he ma\ with safet\ be placed m the Tieiidelenbuig position 

Jn using the solution of the diug in watei 01 salt solution die technic 
difieis tiom theabo\e m th.it onl\ 2 to 3 t c ot spinal fluid is lemcucd 

The blood-piessuie and piiKe rate is noted befoie the micction .ind cncm} 
fixe minutes aftei the injection It h.is been 0111 custom to admmistei fixe 
minims ol 1 1000 adieiialin solution togethei xxitli stixchni.i. giaiii i '30 sub- 

cutaiieouslx iiiimediatelx aftei the sub.iiachiioid injection 'J his is gixen xxith 
the ide.i of foiestallmg the fall 111 blood-piessuie and sloxxmg of the heail 
If the blood-pressuie falls to a maiked dcgiee. ten to fifteen minims of 
adieiiahn solution is gixen intia-musculai 1} Sliould a maiked ^loxxiiig of the 
pulse occut caflciiie-sodium-beii/oate, foui giains, is gixen inlia-musculai lx 
Strx china is also a x.iluable stimulant in these cases EldeiK patients 01 
jiatieiits with imp.iircd mxocaidium often ie(iuire stimulation Steiile normal 
salt solution and ajijiaratus foi its .ulministi ation inti.axenouslx should alxxaxs 
be m leadmess in the exent of cnculatoix failuie 

I nio'a’aid Effects- Nausea of a xaixing dcgiee. eithci dm mg 01 just 
after the opci ation, has been complained of bx fifteen to twentx pei cent of 
our jiatients A slight palloi usuallx accompanies the nausea Nausea occut s 
moic fiequently with the Tieiidelenbuig position th.m when the hc.ul is kejit 
elexated This sxmjitom is also moic fiequcnt xvith the use of analgesic drugs 
dissolxed m xvatei 01 salt solution than xvhen the drug is dissolxed m spinal 
fluid About txvo-thiids of the patients xx'ho xveie nauseated also x'omited 
Nausea ordinal ily lasts from thirty minutes to two houis 

Three of four patients complained of a sense of xx'cight on the chest 
Respiratoiy mox'einents xx'eie shalloxx', sighing and eight to txx'clxc a mmute 
in these cases T his condition passed off m a fexv minutes Rebrealhing 
thiough a closed inhalei is helpful in this condition 

S>ncope folloxving the subaiachnoid injection occuiied once in out senes 
This patient, a male, age sixty-txvo, xvith lathei marlced myocaidial degeneia- 
tion and advanced nephritis, and xvhoin xve consideied a better imk xvith spinal 
anaesthesia than xvith inhalation aiiccsthesia, lajjsed into unconsciousness fix'e 
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minutes after the injection The pulse could not be felt at the wrist and 
respirations were slow and shallow Salt solution with adrenalin added was 
immediately administered intravenously He was also given caffeine and 
strychnia After about five minutes, he regained consciousness Respiration 
and heart action promptly returned to a satisfactory condition, and no further 
difficulties arose This is the only patient whose condition was alarming 
while on the table 

In this series there have been no deaths due to the anaesthesia Only 
one patient died soon after operation This case of extravasation of urine 
in an elderly male admitted to the hospital and operated on when in an 
obviously moribund condition died eight hours after the operation 

Headache of the spinal type, accompanied by stiffness of the neck 
muscles, was recorded in eight of our cases This usually came on several 
days after operation and none persisted more than ten days Such headaches 
are onljf slightly relieved by the usual remedies These patients are quite 
comfortable while lying down and experience pain only when in the erect 
posture About fifteen per cent of patients complained of headache of mild 
degree and lasting about a day W e have not observ ed a single case of spinal 
headache following the injection of the drug dissolved in spinal fluid 

Slight backache lasting a few daj'^s was complained of by tw^elve per cent 
of patients 

Temporary paralysis of the external rectus of j:he eye occuried in one 3f 
our cases This condition appeared eight days after injection and completely 
disappeared in four weeks In this case, a solution prepared by dissolving a 
tablet in water was used The solution was probably contaminated 

The above are the only untoward effects which occurred in this series, and 
we feel that these would compare very favorably with the same number of 
similar cases operated with any form of inhalation anaesthesia Disagreeable 
symptoms occurred more frequently in our earliei cases due to our inexperi- 
ences with the method and also due to the use of various solutions and technics 
which we were employing in our effort to find the most satisfactory method 
Failure to Obtain Analgesia Complete failure of the analgesia occuiied 
in six of our cases In four cases, failure was attributable to the solution 
In the other two cases, although spinal fluid was withdrawn, the flange of 
the needle was probably only partially within the subarachnoid space and 
extradural leakage of the solution occurred These cases could have been 
reinjected, but we preferred to use some other anaesthetic Imperfect anal- 
gesia, but not requiring any other anaesthetic agent, occurred in fitteen cases 
Post-operative Caie Patients operated with this method requiie much 
less post-operative attention than patients operated with inhalation anaesthesia 
The analgesic effect disappears quite gradually and pain is much less severe 
than following inhalation anaesthesia The patients are quite comfortable 
and ordinarily appear little disturbed by the operative procedure Abdominal 
distention is much less than with inhalation methods Water may be given 
treely during and after the anaesthetic It is our custom to allow only liquids 
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foi at least foul houis aftei opeiation, and then begin feeding accoiding to 
the suigical condition picsent 

If a heaw solution oi diug dissohed in spinal fluid has been used, the 
patient ina\ be placed in the bowlci position immediately upon ictuining 
to bed Patients not lequiring this position aic placed in bed with one jnllow 
undci the head and aie not allowed to sit up foi at least thirt>-six houis H 
a solution lightci than spinal fluid has been gi\en, the head should be kc])t 
loN\ei than the hips until aftei the analgesic effect has disappcaicd Patients 
should of com sc. be caiefully ^\atchcd until motoi powci of the loner 
extremities has ictuincd 

SiOpc of Spinal an.esthcsia m.i\ he used nith jiatients of all 

ages Although ne have had no cxpeiiencc with the method m children, it is 
stated b> numcious wiiteis that it is \ei\ satis factor\ It is particulaih 
useful foi opciatnc pioccduies on cldcrh subjects such as those reqiinmg 
prostatectoim Oin eldest patient was a jilnsieian. age cighU-tuo, wdio 
although a bad iisk on account of caidin-icnal and pulmonar} distuibanccs, 
piompth ieco\cied fiom a pioslatectonu 

It IS quite safe to induce analgcsi.i aO’cctmg the l)od\ as high as the 
nipples, so that the method is suitable for piacticalh all operations belowf this 
point With the exception of cases suitable foi other foi ms of nci\e block 
analgesia, it is the method of choice in all c.iscs jircscnting jnilmnnai} caidiac, 
renal and \asculai distuibanccs It is also a \aluable method in opeiating 
diabetic patients 

AVe ha\e administered spinal an.-esthesia for the pcifoim.mce of the 
following t\pes of opeiations Nephiectoim and the \aiious ojiei.itions on the 
kidncjs, suprapubic ccstotonu, prostatectomy, amputation of penis, plastic 
operations on the penis, ciicumcision (cases wnlh ii reducible phimosis or 
othenvise unsuitable foi local anrcsthesia) , epididj mcctonu , orchidectomy , 
external uiethiotomy, appcndcctom) , cholecystectomy, hcrniorrhaph) (in- 
guinal and umbilical), In steicctoim , and other pelvic g\ necological opera- 
tions, permeorrhapln , leduction and plating of fractures of fcmui and 
tibia, amputations of low'cr extiemities and hemorrhoidectomy The gieat 
majoiity of cases w-eic uiological and w'cie pcifoimed bj us at the Colonial 
Hospital, and a few' at the Meicy liospital The gynecological and some of 
the general surgical opeiations w'ere perfoimed by our associates for whom 
one of us gave the injections 

Selection of Patient <; and Conti a-indiiation<; Quite needless to say, 
patients should be carefully examined befoie administering spinal anaesthesia 
Particular attention should be directed towxaid ascertaining the condition of 
the myocardium and the blood-pressure should be i ecorded Patients present- 
ing marked myocardial degeneiation may not tolerate the slowing of the 
pulse and drop in blood-piessuie following the subarachnoid injection 
Patients with a low blood-pressuie, via , below loo systolic, may likewise do 
badly with spinal anaesthesia Cases with pencaidial or pleural effusions are 
also poor risks However, if such patients are also unsuitable for other forms 
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of anaesthesia, the subarachnoid injection may be made just after the hypoder- 
mic injection of stiychnia, gram 1/30, and adienahn chloride solution i 1000 
minims X This togethei with catleine-sodium-benzoate may be repeated 
if necessary In such cases, one should be particularly careful to produce an 
area of analgesia just high enough to allow the performance of the pro- 
posed operation 

Spinal anaesthesia should be avoided in operating patients with recent 
untieated syphilis 

Valvular heait disease, unless associated with decompensation, is not a 
contra-mdication Patients with hypertension are quite satisfactory for 
spinal anaesthesia 

Conclusions In our expeiience with 387 cases opeiated with spinal anaes- 
thesia, we have noted the following advantages of the method • 

The anaesthetic is quickl}^ and, in most cases, readily induced 
Opeiative shock is a\oided bv the blocking of the ner\e supplj of the 
operating field 

Hemoirhage is less than with inhalation ancBSthesia 
Perfect musculai relaxation is a decided advantage in abdominal surgeiy 
A smaller incision maj be made and less traction is necessary than with 
inhalation 01 local anaesthesia 

Contraction of the intestines allows leacly inspection of the abdominal 
viscera and veiy little packing ofif is required 

The time allowed bv spinal aiicesthesia is conducive to more careful work 
No injury to the kidne}s occurs with spinal anaesthesia 
The heait is distuibed less than with inhalation anaesthesia 
Gastric disturbances occui in only a small percentage of cases and are 
then slight and transitor}' Liquids may be administered by mouth during 
and immediately after opeiation Nourishment may be given just after the 
disappearance of the analgesia effect 

Convalescence is shortened and there are few post-operative complications 
attributable to the anaesthetic No lasting post-operative effects due to the 
anaesthetic have occui red in our cases 

Spinal anaesthesia is a safe method as regards danger to life 
In brief, spinal anaesthesia is a method which peimits the performance 
of operative procedures without disturbing the equihbiium of the patient 
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or THC 

PHILADELPHIA ACADEMY OF SURGERY 

Slatid Micltnc/ Held iWovciiihn 5 
he I’lchulcnt ])k joiiN 11 Iddson, in llic Chaii 

iRi:'\nn:M or acoii: tryummic s^.\o\nis 

Dk ]liPU\ K 0\\rN sntl that clunnej the ]>ast )eai. Mtue leadline the 
<nitKle In Williams nhich ajipeaied m Decemhu. on the eilect m the 

(leatment of acute tiaum.ilK s\noMtis of lepeated aspnatioiis and immediate 
actiic mohili/ation without splmtimj. he had Heated ele\en cases In the 
method desriihed Such cases piesentmtj hremai thiosis and In diai ihiosis, aic 
usualh Heated In lest, sphnts. plastei -of-Pans. etc In the lecent cases 
which he had subjected to aspiiatioiis he had found the peiiod of disabiliU 
to he t^ie.ith dimnnshed iiiacHiall} to two-thnds of the lime it would 
take In the iKation and plaslei -of-Pai is tieatment It also greath leheces 
the immediate pam and the distention m the lomt He asjiiiatcd twent\-two 
tunes and the acciage time of tieatment was twent\-foui da\s fiom time 
treatment was staited until the man was hack on dut\ In looking Uji similai 
cases tieated In the fi\ation method, he found the aspnation method took 
just about two-thirds as long 

PERICARDIOIOMA TOR SUPPbRATI VC PERICARDITIS 

Dr J W I 3 R\.\siiLrn jiiesented a \outh. aged eighteen leais, who 
w-as admitted to St ^\gncs’ Hosjiital, Jul} 8 1923 comjilammg of diffi- 
cult} in hieathmgand pam m left chest Tw'o da^s hefoie admission he 
w'as stabbed wnth shaij) jiomted scissois m left chest States he has had 
shoitness of Incath since this accident and seveie jiain on bieatinng 
Examination show's an abscess ovei the ninth iib m the nipple line 
Patient is vei} neivous and iriitable and complains of pain wheievei he 
IS touched During the followung day abscess oiienecl Tw'o ounces 
of pus evacuated Patient feels bettei , Init shoi Iness of bieath continues 
Dulness found from seventh 11b to liase of lung m axilla X-iat lepoit 
Pencauhal shadow enlaiged Has a])pearance of fluid piesent Dia- 
phragm moves fieely on both sides eiosion of bone tenth caitilage 
On July 16, undei local anaesthesia, the fouith 11b w'as lesectecl 
close to sternum pci icai chum opened and only one ounce of fluid 
obtained fluid cultuied staphylococcus auieus lepoited fiom the 
laboiatoiy Patient sent to X-iay fluoioscope made and steieoscopic 
plates No doubt of fact pericardium gieatly distended Fluid was sus- 
pected lower and posteiior so undei a geneial anresthetic the fifth and 
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sixth cartilages were resected, the pericardium was brought up into 
the wound and incised About one-half pint of fluid escaped Culture 
showed staphylococcus aureus again Patient was dressed daily and 
the opening maintained Drainage was continued for two weeks The 
pericardium was irrigated with normal salt solution daily After this 
the wound was dressed with Dakin’s oil and one ounce of oil was 
poured into the pericardial sac Convalescence was stormy because the 
patient was hard to manage Temperature varied from lOO to 104 for 
the first three weeks After the fourth week the temperature became 
normal and the patient was allowed out of bed after the fifth week 
Examinations made of the patient since, at three weeks’ intervals have 
failed to reveal any heart disturbance The patient has no cardiac 
involvement and is able to do his regular work Recent X-ray pictures 
show the pericardial sac of normal size 

Dr John B Roberts remarked that in suppurative pericarditis it is 
generally unnecessary to excise the costal cartilages The same thing is 
true m pleural suppuration A horizontal incision in the fourth or fifth 
interspace will usually afford room for drainage and irrigation \vithout 
cutting away a rib or costal section Even in young children resection 
must rarely be necessar} The vertical incision of Pool is perhaps occa- 
sionally required, but the accompanying removal of cartilage requires more 
time and is more serious With a good open incision between ribs one can 
push the pleura to one side by blunt dissection Of course when pus is 
coming out of the pericardium, one can understand the fear of pus escaping 
into the pleural sac, but just as good work can usually be done without 
mutilating the cartilages as is done in the lertical para-sternal cut 

As to the X-ray diagnosis of pericardial effusions, he related an experi- 
ence at the Poljxlmic Hospital a few years previouslj'’ when a child, seven 
and one-half years of age, was admitted and declared to have a large effusion 
The X-ray showed definitely, it was declared, that there was an extensive 
effusion in the pericardium, confirming the diagnosis made by the pasdiatrician 
Doctor McKnight punctured between the xiphoid and seventh cartilage with 
an ordinary aspirating needle and obtained no fluid An incision in the 
fourth interspace of about three inches long between the cartilages of the 
ribs enabled him to introduce a finger into the pericardial sac, where he 
found no fluid, but only a large hypertrophied heart The X-ray diagnosis 
was incorrect as was the clinical diagnosis made at first, namely, effusion, as 
there was none present This seems to show that one must not take the 
laboratory findings as final, even of the best men One must also obtain 
a careful history and translate the clinical symptoms 

After operation, the child immediately began to improve The revised 
diagnosis of valvular disease and secondary hypertrophy led to a change 
in medical treatment The splitting of the pericardium, by giving the 
enlarged heart room, probably was an additional reason for this improvement 
The child got practically well and had his tonsils removed before leaving the 
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hospital A subsequent i ei)Oi t showed him lunnmg aiound and m fan health 
No haim had come fiom either aspiration or the conection of the diagnosis 
bv fieeU opening the pericaidium for reMsing the diagnosis of the exact 
pathological condition T.he hoii/ontcd incision in tlie fifth or sixth inter- 
space gnes plent\ of loom foi intioducing the fingei J he dixision of the 
Intel nal mammal \ vessels maj easily be controlled b\ clam])ing with a 
haemostatic forceps, which in this case was left protiuding fiom the nound 
foi a couple of da}s 

Dr D L Di.sr \Rn lemarKed conceining the taking aw a} of one 
caitilage that in his case he found that the pleuia was not confined to the 
anatomical description given m the text-books but came well ovei to the 
steinal line How'C\ei. this ])aituulai pleuia had fluid in it and if he had 
gone through one incision he would have gone through the jileuia and infected 
it There is bettei contiol by the vertical incision of the anatomical lelations 
and he did not believe there is serious di‘'ad\antagc in the moie extensive 
remo\al of the cartilages 

Doctor Dcsp\ri) then presented a heait iemo\cd fiom a man on whom 
he operated last summer with a histon that he had been taken ill three months 
prior to admission to the hospital with bionchitis or bronchopneumonia Me 
was m bed foi one w'cek and then went back to woik, but aftei thice da\s 
had to gne up his position and did not woik again up until his admission to 
the hospital two and one-half months afterwards The X-rac showed tre- 
mendous dilatation of the pericardium He w'as operated on undei local 
anaesthesia The pericaidium was opened and drained and Dakin’s tubes 
inseited in place Tw'O oi three dacs later his temperature began to go up 
and he got gradually worse and died The autopsy showed Fust, chionic 
suppurative pericarditis, second, old operative w'ound , third, chionic adhe- 
sne pleuritis, bilateral, fouith, geneial pulmonar} tuberculosis, fifth, lubeicu- 
lous hmphadcnitis peribronchial, sixth, paienclnmatous degenciation of 
the liver, se\enth, chronic diffuse nephiitis 

The incision w^as from above at the fourth cartilage and the left side of 
the sternum, and dowmw'ard along the left side of the stcinum to the seventh 
costal cartilage, removing fifth, sixth and seventh costal caitilages undei local 
anesthesia Exposure w'as good Tube placed to the bottom of the sac 
The man did not seem to mind the opeiation and stated that “an} one could 
stand the operation ” 

Dr John H Jopson said that Pool’s argument in favoi of the lesection 
of the fifth, sixth and seventh caitilages was that in this w^av one could reach 
the bottom of the sac with Dakin s solution, and it would not accumulate 
He had had one case in which he used the old-fashioned method of lesectmg 
only one costal cartilage and found that the administration of Dakin’s solution 
was not very successful 1 he fluid puddled too much In similar cases he 
would use the vertical incision and in this case one should remove the fouith, 
fifth and sixth, or the fifth, sixth and seventh cartilages to get dowm to the 
base of the pericardium 
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INTRA-ABDOMINAL HEMORRHAGE FROM RUPTURED 
CORPUS LUTEUM 

Dr Damon B Pfeiffer related the history of a girl aged fifteen 
and one-half years, who was wakened a 2 am by severe abdominal 
pain The pain was general and continued with but little abatement 
during the night and the following morning The pain did not distinctl}'- 
localize except that it seemed to be chieflv in the lower abdomen This 
was the first attack of the kind She had alwa3's been healthy and had 
had no digestne disturbances She had begun to menstruate two years 
previously, had always been regular, the periods lasting four to five 
days and being normal in character The last period was as usual, 
two weeks before the present attack 

On admission to the Abington Plospital, Februaiy 14, 1923, she 
appeared rather pale, but she was a pronounced blonde and her skin 
was usually white The conjunctiva was not markedly blanched Gen- 
eral examination was negative The temperature was 97, the pulse 72, 
and respirations 20 per minute She still complained of abdominal pain 
The abdomen was moderately distended and there was tenderness and 
moderate rigidity in the right lower quadrant and, to some extent, on the 
left side over the pelvis The leucocyte count was 17,600 

She had been verj^ active and athletic, engaging strenuously m 
basketball Several da3'^s previousl3'' she had been knocked over a chair, 
striking her abdomen violently but the resulting pain soon stopped 
The evening of the attack she attended a dance but had no pain, and 
was in bed at 12 o’clock No pelvic examination was made because of 
her age and the absence of svmptoms pointing in that direction 

At operation as soon as the peritoneum was reached the blue color 
betra3’^ed the presence of blood On incising the membrane fluid blood 
poured out in abundance The right ovary appeared slightly larger than 
normal and on its convex border theie was an iriegular rupture about 
5 cm in diameter, exposing the interior of a small C3^st from which 
blood was slowl3' oozing The left tube and ovar3^ were examined and 
found normal As the C3'^st did not appear enucleable the ovar3 was 
removed The appendix was amputated Clots in the pelvis were 
withdrawn b3’' hand and the abdomen closed without removing the bulk 
of the fluid blood, estimated to be about a litre 

Recover3'^ was uneventful The blood count the da3 after operation 
was Hsemoglobin 80 per cent , red blood cells 4 090,000, white blood 
cells 12,200, on Februar3’^ 26th the blood count was Hsemoglobm 89 
per cent , red blood cells 4,580,000, white blood cells 7100 Her health 
has been perfect and menstruation normal since leaving the hospital 
Microscopical examination of the ovar3r showed a C3st about 2 cm 
in diameter after hardening and preparation, the lining of wdiich was 
made up of lutein cells undergoing retrogressive changes This mantle 
of cells varied greatl3 in thickness being thinnest on the convex border 
near the point of rupture Beneath the theca there w^ere a number of 
interstitial hemorrhages The ovarian stroma appeared rather loose and 
oedematous and in some areas there were a few' scattered I3 mphoid cells, 
but not sufficient to justif3 the diagnosis of chronic inflammation 
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The lepoitci added that tins is a i.ue accitlcnt although its c\isteiKC has 
been kno^^n e^cl siiuc Scan/om m '^poGed iIac case ol a vovinu K”' 

aged eighteen \\ho died of hemoiihage fioin lupliiie of ,i small oxaiian 
evst, the abdomen containing si\ iiints of iilood In the nliM'iHC of a 
niici osai])ical cNainination. some donht has been cast on this i.isc as being 
probabh an instance of cnaiian picgnaiicN llowccci, snue that time .i 
considciablc niimbci of authentic and thoioughh studied cases ha\e been 
put on lecoid and it has been jiioced that gia\c an<l even latal lumonhagc 
max occut as a icsult of luptuie of an oxaiian t\st m the absence oi 
pregnane} Von locust m Geimanx la\le in bianc'c* \o\aK. iNuhtiid Sninh 
and Bence m this coimtn ha\c made tiie nvM complete studies and lolUune 


reports of the condition 

Oxarian ha'in.itomata arc ot tom Naiieties (i) Inlcistiti.d in whuh 
hemoiihage occurs into the stioma a laic xaiietv and jnobaliK not pio- 
ductuc of massne mtia-abdominal hcmoi ihagt b\ mplutc ( J ) 1 nlh( ulai 
which aie suli-dnidcd again into (u) (iraati.m tollule c\sts and te) ntittii 
follicle c\sts It IS well established that hemouhage max ot.an into ixsts 


of this xaiietx and occasionallx b\ subscfiueiii luptuu gixc iise to intia- 
peiitoncal hemoirhage bollcetixe lejioits seem to show that the mote com- 
mon xarietx is that of hemoiihage tiom alictic follicles t t otpus lutenm 
lucmatomata aie rclatixclx common findings m the ox.nx 1 he xasailaiitx 
of the coipus lutenm and the dclicacx of its immg mcmhiane would appeal 
to piedispose to hemoiihage into its mlerioi ( luasionalh the w.ili ol the 
exst itself luptuies dining the stage oi mxolntion. tollowcd hx ontjiotning 
of more or less blood into (he abdominal caxilx (gt I he fouitb xanetv 
of biood-containmg cysts of the ox an is that wlmli lias iccenlh bteii so 
bnlliantlx elncidalcd In Sampson of Albanx. nameix “ ! he I’ntoiatixe 
Hemonhagic Cxst of the Oxan.” whuh he has shown to he adenomas oi the 
endometuum These stuictures aie m lealilx ectojiic nteii and then lomcnis 
are the lesult of menstination earned on In the cndometiial lining 'I hex 
have long been knoxvn as chocolate exsts on account of the colot oi then 
contents and Sampson has pointed out then pccnliaiitx of dtschmgmg at the 
height of the menstuial cxcle bits of then ndcnomalons hmng which luxe 
the pow'cr to engiaft themselxcs on the iieiitoncum, theichx gixtng use to 
secondai} adenomas of similai liehaxioi \o such cist has been connected 
xvith massive mtrapei itoneal hemoiihage as xet. though tlicie is no appaienl 
reason wdiy then penchant foi luiituie should' not occasionallx he the starting- 
point for hemorrhage of some magniliicle 

Most of these cases have come to oiiciation tmdci the diagnosis of acute 
appendicitis While it is quite possilile that the gieal majoiitx xvould 
recover xvithout operation the extieme difncultx of making a positixc diagnosis 
xvithout operation and the dangei of ovei looking a moic scions condition 
make expectant treatment inadvisable Ti eatment consists m cithei i escction 
of the cyst or removal of the ovaiy It is impoitant to iccogni/c the fact 
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that massive abdominal hemorrhage may arise from the ovary independent of 
ectopic piegnancy 

Doctor Muller said that he could recall four or five cases in which there 
had been diagnosed a rather mild type of appendicitis and in which small clots 
of blood were found m the pelvis without any disease of the appendix They 
might have been cases of corpus luteum origin He also related the history 
of a woman who had symptoms of extrauterme pregnancy and was operated 
on m March, 1910, and the right tube removed for extrauterme pregnancy 
In October, of the same year, she had the same symptoms, etc , and the same 
diagnosis was made by her physician At operation the tube was found 
normal but the ovary showed a small perforation and there were three or 
four ounces of blood in the pelvis The ovary was twisted and although they 
searched for it they could find no evidence of pregnancy m the ovarian tissues 
Ten years later he removed the left ovary for a cyst five or six inches m 
diameter, showing that probably the original diagnosis should have been cyst 

TREATMENT OF FRACTURES OF THE SKULL 

Dr Henry P Brown then read a paper with the above title, based 
upon one hundred cases observed at the Pennsylvania Hospital Dr Edward 
A Streckei had collaborated with him m the preparation of this memoir 
For this paper, see page 198 
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NEW YORK SURGICAL SOCIETY 

Stated Meeting Held Oeiobei 2 }. ip^S 
The President, Dr Euc.lnl IT Pool, hi the Chmi 
CARCINOMA or SiOMACH 

Dr Alixn O Wiiirrn: picsentcd a man, foit\-fnc xenis nf age. 
who foi two yeais had sufTcred fiom attacks of \omitinc:, of Ejradn.ilh 
increasing frequenci vomitus mucus and gieen tolmcd. hut uc\c\ anv 
blood 01 coflee-gioimd matcnal Tlieic \\<is no lo^^s of appetite nor 
marked loss of weight, nor absence of free IlCi He has had gi.iduaUv 
increasing pain He was admitted to the Prcslntcnan Hospital in 
December 1920 

Test meals show pyloric obstruction, free IICl and no lactic '1 liese 
facts, togcthei with his floud coloi. lack of i.atheclic look and hi^ miui- 
alh good condition in presence of pi lone obstruction, suggestid a pilonc 
ulcci causing obstuiclion 

Opeiaiwiu Decenihet 2S, rg>o Pxlorectonn Gnslro'ememstomy. 
Poha-Balfour method 

Situated in the pilouis and occupimg the upjiet and posteiioi 
half of the pylorus was an indurated mass causing pnitial (thstriution 
The mass measured approximatch thicc ccntimctics in dinmetci '1 lie 
serous surface showed one 01 two whitish plaques 1ml otlieiwise the 
mass did not have the appeaiance of carcinoma LMiiph-nodes wcie not 
enlarged along the lessei or gi eater curcaturcs — onl\ one or two small 
nodes were felt, below' the pylorus between the duodenum and paiuiea'- 
No masses w'cre noted m the gasti o-hepatic omentum 01 in the Inei 
Inasmuch as the pylorus was not adheicnt to anv slructuic. pclorcctomy 
w'as indicated The pylorus and a poition of the stomach a distance 
of 6 cm from the pylorus w'as excised and then a loop of jejunum some 
15 to 16 inches from the duodeno-jejunal angle W'as brought up m front 
of the colon and a side-to-end anastomosis was made betw'ccn the anti- 
mesentenc border of the jejunum and the cut end of the stomach This 
was done by serous peritoneal sutuie of shoemaker stitch changed to 
inverting Connel stitch with a continuation of the serous sutuic 
Chromic was used throughout The uppei end of the jejunum w'as 
tacked to the gastro-hepatic omentum to prevent angulation of the 
upper end of the anastomosis The pathological diagnosis of carcinoma 
of stomach was established 

Partial obstruction followed the operation but was somcwdiat 1 eheved 
by giving him small meals more frequently He gamed weight and his 
emaciation noticeably improved 
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Doctor Whipple presented a second case, a man aged sixty yeais, 
occupation laborer, who until one year before coming to the hospital 
had never been seriously ill One year before admission he began 
to have epigastric distress after meals, i to 3 hours p c This distress 
was never severe, and was usually relieved by taking food During 
the year he had vomited three times, never any great amount, and 
vomitus never contained blood or coftee-ground material He had good 
appetite, had not lost weight and had no asthenia Gastric analysis 
on three tests showed no free HCl Trace of blood in both fasting 
and test meal contents Barium fluoroscopy and X-rays showed a 
constant and large deformity on greater curvature of stomach, extend- 
ing half-way through the stomach, showing absence of peristaltic wave 
No six-hour retention 

At operation, March 19, 1921, corresponding to the incisure seen in 
the X-ray was found a dense hard mass, infiltrating the walls of the 
stomach Lymph-nodes in lower part of the lesser part of the lesser 
curvature were enlarged, as were two near the site of deformity in the 
greater curvature The stomach felt entirely free of pancreatic attach- 
ment, but after the duodenum had been severed and p) lorus turned back. 

It was found that there was an attachment of the mass to the mesocolon, 
requiring the excision of a section of mesenter)' near the midcolic vessels 
No liver involvement was found 

Partial gastrectomy was done, with gastro-jej unostomy, side of 
jejunum to end of stomach, jejuno-jej unostomy, Moynihan technic 

He made a very smooth convalescence No vomiting, but it was 
evident he had a lessened stomach capacity below the average Weight 
on leaving the hospital, 131 pounds Two months follow-up, 143 pounds 
No gastric symptoms Nine months follow-up, 146 pounds No gastric 
symptoms Twenty-two months follow-up, 143 pounds Shows begin- 
ning epigastric hernia 

Dr George Woolscy referred to a recent case of a Polja-Balfour resec- 
tion of the stomach for carcinoma, where he was compelled subsequently to 
add jejuno-jejunostom) He agreed with Doctor Whipple that jejuno- 
jejunostomy was often a wise procedure to add to the anterior operation 
He was inclined, if conditions were favorable to do a posterior gastro- 
enterostomy, but where there was some special reason for an anterior 
gastro-enterostomy the jejuno-jejunostomy was often a wise proceeding 
Dr Nathan W Green said that cases of carcinoma of the stomach 
at the jMemorial Hospital in the last three years — approximately 100, had 
been seen by him The\ had come so late for treatment that little could 
be done for them The point of value was that he ivas able to go into the 
histones formulating the symptoms of carcinoma of the stomach It seemed 
to him that a large number of them gave a history chiefly of -weakness They 
did not stress the anorexia nor was the loss of -weight alwavs predominant, 
but the weakness was a main feature Some of these stomachs had been 
resected before going to him, one, three and one-half jears previously This 
had a good-sized recurrence This show^ed they might go on for quite 
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a ^^hlle without ohstiuction, >cl ^^hal might seem a cine at the end o 
thiec Acais might show a palpable gl«^^th again at tlic end ol tliioc am one- 
haU }ears Doctoi Giccn had been stuuk NMth the mLideme of lud teeth, 

p^orrhaa ^^as almost utmetsalh piesent m these cases 

Dociou Wiiirnx said that theie was a point winch he had intended to 
bring out m icgaicl to the two cases i^Ian\ of these jiatients with uppei 
abdominal incisions, especialU wuth posi-opeiatue pulmonan complu ations. 
ha\e a tendenc} to hcinia and this tendeiic\ has been eliininateil in the past 
tw'O >eais h> using silkwoim gut suluies on pc ail huttems. .i pioccdure hist 
indicated iii Doctoi Bc\an’s clinic in Chicago '1 hesc leiisinii sutviies - an he 
left m, twehc to fouitecn da\s without the piesMiic lUciosis which accom- 
panies the use of silkworm gut sutures without huttcnis 

roi \sr.u< ^Sill's 


Dr Cii vRia.s II F\ru piestiued a man thiit\-thKC \c.us <u age. 
who was m the Xew Yoik llosjuial scicice ol Doitoi tiih^'CMi, horn 
juh 9 to !<} 19-1 f^^' acute iiitesliiial ohstiuction. .uul ihionu gcner.d 
pentonitis lie had been opcialed upon one nml one-qiiaitei ^cars 
prcMoush foi appendicitis , this hud been followed In left phlehiti'- left 
leg and foot swollen lie had been sufioiing lot four honis with 
se\ere pain and nausea and had had some coiisiipaiion and indigestion 
with some \omiting for the picMous two weeks I’lnsical examm.uion 
show’cd a ngid, tendci abdomen especially m the epig.istne logion The 
abdomen was opened through the right lectus lC\ttc*me ohiiti i.ition of 
the peritoneal caeity w'as seen The Inci gall-bladder stom leh and 
large how'cl wcie m one dense mass of adhesions which weic pniti.dh 
freed but with difficult} No othci lesion was founcl hcie In the louci 
central abdomen a small fiee pentoneal c<i\ii\ aiiout s mchcs m 


diameter was entered In this lac a sausage-shajicd mass, at fust mis- 
taken for a mesentenc c\st It was paitly clch\ercd and pioccd to he 
the entire ileum tucked into a skin-Iikc coxenng. not unlike a sausage 
skin This was split, part!) resected and the loop of howtl ficed wUh 
great difficulty The wdiolc opeiation w'as difficult and lasted about 


one hour No diamage w^as used Post-operatuc reco\er\ was unccent- 
ful, although an ahsolutel} bad piogiiosis had been gneti 

All clinical tests for lues oi tubeiculosis aic negati\e Impio\cmcnt 
has continued The X-iay wnth banuiii meal dcmoiistiates a ven fan 
peristalsis The rontgenogi anis of the chest icvc.d an appaicnt destiuc- 
tion of the pleural cavities and possibly the peiicauluim An attempt 
at artificial pneumothorax might cleai up this point The official 
diagnosis fiom the rontgenologist is tubeiculosis of the mediastinal 
lymph-nodes and infiltiation of both iippei lobes 

These cases are usually lapidly piogiessivc and piove fatal m a 
comparatively short time Further progiess ni this case will be of 
great interest The condition wms thoioughly discussed by Chailcs N 
Dowd at a meeting of this Society last spiing, and his aiticlc in the 
Annals or Surgcuy for Apr.I, 1923, p 432, .s the most ,c«nt and 
authoritative on the subject 
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Dr Allen O Whipple spoke of a patient who is now in the 
Presbyterian Hospital She was first operated upon four years ago for 
a condition which was then diagnosed as cirrhosis, considered at that 
time to be atypical On opening the abdomen at that time, a considerable 
amount of fluid was found, and the peritoneum was thickened over the 
liver and spleen An omentopexy was done In the past four years 
the patient had been tapped twenty-seven times She came back to the 
hospital 111 the early part of the summer, and on introducing a needle 
through the abdominal wall, it was noted that the fluid removed was 
purulent and foul smelling A diagnosis of peritonitis was made, and 
she was operated upon immediately The pathology noted at operation 
was very remarkable The entire peritoneal cavity was made up of 
loculated spaces separated by a thin wall of peritoneum containing 
diffeient types of fluid In other parts the peritoneum was markedly 
thickened and showed the pathology of chronic productive peritonitis 
described by Welsh m 1908 She continued to improve and the sinus 
IS now closed With such extensive peritoneal inflammation, the func- 
tion of her digestive apparatus is remarkably good This further 
illustrates the lack of absorption m these cases of chronic productive 
peiitonitis This lack of absorption and good digestive function has 
been noted by a number of observers m these cases of chronic produc- 
tive peritonitis 

Dr Edwin Beer thought there was a question as to whether this was 
a case of pol3'serositis for only one membrane was involved Personally, he 
thought it should be called chronic productive peritonitis, and unless further 
information concerning the previous appendicitis was at hand, one could not 
exclude this as a cause of the productive peritonitis As for the treatment 
by X-ray, it was very doubtful whether this would lead to absorption as it 
usually had the opposite effect within the abdomen 

Doctor Farr, in closing the discussion, said that when the appendix 
was removed the wound had closed primarily, there were many adhesions 
at that time He had not cared to inject air into the pleural cavity There 
almost surely is a destructive process m pleural sacs There is no proof 
of the condition of this patient The X-raying had been done as a last resort 
as nothing was being accomplished otherwise Recent barium meal rontgeno- 
grams show a moderate distortion of the stomach with fixation of the 
pylorus Emptying time is nearly noimal and the passage to the colon seems 
slightl) , if at all, delayed The ileum throws a nearly normal shadow There 
IS some fixation of the ascending colon and slight stasis in the jejunum The 
patient is slowly gaming in weight and strength 

SUPPURATIVE ARTHRITIS OF KNEE 
Dr Charles E Farr presented thiee cases of acute suppurative 
arthritis of the knee, from the service in St Mary’s Free Hospital for 
Children, all treated b)’- the Willems’ method 

Case I Girl of fi\e years with negatne family and past historj’’ 
Present illness was of two weeks’ duration, beginning with pain in the 
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kcck lat-Ci 1)\ swelling, teclnc^’S and stifincss 


left knee followed one week latei In swelling, lecine^^s aiui 
Cold applications weic used, thcic was fever, hut no dulls ]-.\anuna- 
tion WMS negative except foi the left Knee joint, which was houny, 
with free fluid in the joint and cedenia ovet the tihia JendcMiicss was 
maikcd Passu e motion caused gicat pain Thcie was no \oluntaiy 
motion Ihe knee was held flexed at 45° X-iay was negatue. 

throat cultuie nccatue. Von Piiqucl ncgaluc. Iciicocitcs 19600 poly- 


throat cultuie negatue. Von Piiqucl ncgali . . ^ 

moiphomicleais 90 per cent Tempcratuie on admission was 10 1 

Operation was performed In Di L A Wing, fice later.d incisions 
being used and no chains inserted Aclue motion began foiti -eight 
hours later She was dischaiged six weeks iatci . healed, with tull i.ingo 
of motion and bcaiing hei w-eight without pain Cultures from the 
knee show^ed staplu lococcus and sircptocoicus 

CiscII Girl 'of SIX } cars Admitted Fcbruaii 1.19.23 dischaiged 
klaich II. 1923 Present illness began three dais bcfoic admission, when 
the child broke ofl a poition of a sewing needle m the right knee 
Seiere pain sivelling and disabiliti weic noted the following d.u (^n 
admission the knee was swollen, cxtrcmeli tendci. and contained fluid 
Aspirated fluid was thick pus containing the staplu lococcus aureus 
X-rai showed the fragment of needle m the postciioi jiouch of the joint 
Temperature 102° Leucocites 12.800 with 82 per cent jioli morpho- 
nuclears Oix^ration was perfoimcd at once, fice lateial incisions with 
no diains inserted The needle was not lemoied Actiic motion was 
instituted at once The knee healed piomptli with full range of motion 
and painless iveight bearing 

Cisc III Girl ten leais of age Present illness bcg.in llucc dais 
befoie admission ivith malaise and pam in both knees and the right 
ankle ivith feier Examination on admission showed a swollen jiamful 
flexed right knee, ivith extreme tenderness and spasm The other joints 
ivere tender but soon subsided Temperature langed fiom 105° to 
101° Leucocytes 15,000, 69 per cent, and 17,000 with 80 pei cent 
pol} morphonuclears An osteomyelitis of the light tibia ivas diagnosed 
and relieved by operation Blood culture gave pine staplu lococcus 
aureus on the fifth day Impioiement ivas lapid, but on the nineteenth 
day the temperature rose sharplj to 104°. the knee became swollen, led, 
extremely tender, and contained fluid OjJeralion ivas peifoimcd at 
once, free lateral incisions evacuating large quantities of thick pus 
and fibrin masses Culture was pure staphylococcus aiiicus Active 
motions were begun at once Progress was slow but persistent Later a 
sequestrum from the tibia was removed by Doctoi Truesdell The 
child is still in the hospital ivith a small granulating w ound ovci the 

tibia She has perfect use of the knee, free range of motion and painless 
weight bearing 

These three cases illustrate well the modes of infection of the knee- 
joint Two probably had general sepsis, one of which developed an 
osteomyelitis in an adjacent bone and subsequent involvement of the 
joint by perforation The other without apparent bone involvement 
developed an arthritis from the blood stieam direct The third case 
was due to penetration from without All three have practically pei feet 
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knees This is especially noteworthy in that one case still has a foreign 
body in the joint and a second has an unhealed osteomyelitis of the 
tibia All three do gieat credit to the Willems’ method of treating 
suppurating knee-joints 

Dr Edward D Truesdeil said that the first case piesented by Doctor 
Farr, which had been undei his own caie, was acutely sick when admitted to 
the hospital Her temperature had fallen to normal one week after drainage 
of the knee-joint had been established She was lunning about the ward 
four weeks later and had been discharged cuied on the fortieth day His 
own expel lence had been m line with Doctor Farr’s m that septic joints in 
children seemed to commonly follow direct injuiy, some local oi general 
infection, an adjacent osteomj^elitis or, more rarely, without satisfactory 
explanation He believed that m infants a suppurating joint was a common 
source of deep suppuiation m the extremity involved and was then difficult 
to distinguish fiom a primaiy osteomyelitis It was also difficult from his 
expel lence to foiecast the outcome in these cases fiom the degree of the 
severity of the symptoms at outset oi from the rarity of oiganism present 
Dr CLARDiSiCE McWilliams consideied these results confirmation of 
Doctor Willems’ theorj He could never foiget seeing Willems demonstia- 
ting this during the Wai at a military surgical congress in Pans on sixteen 
soldiers, who with infected knees walked about the room with pus squirting 
out at each step and in peifect general condition and with perfect joint func- 
tion, and without any lemperatuie Willems emphasized the fact that active 
motion compi esses the joint by contraction of muscle and hence drains the 
joint best Passne motions aie never to be emplojed since one would cany 
the motions too fai and do damage Active motions aie limited to the point 
wheie pain is elicited aiifl this is the point at which to stop Willems earned 
out actue motions e^ely two houis day and night beginning immediately after 
coming out of the aniesthetic Raiely has any suigical piocedure leceived 
such full confiimation as this during the Wai All opposition has been 
silenced Undei the old immobilization tieatment these thiee children would 
have been doomed to stiff knees instead of liaAong functionally perfect joints 
Willems’ treatment of joint infections is the outstanding one of two brilliant 
suigical outcomes of the Wai, and the second is the Cairel-Dakin treatment 
of infected wounds 

Dr Burion J Lee said tbat in fanuaijq 1920, he lead a paper before 
this Societ} on the question of active mobilization of suppuiating joints, and 
m gathering his material he had sent out a question to the members of the 
SocietA “To what extent do )ou use Willems’ treatment of mobilization 
of sejitic joints’” Theie weie ten lejihes fiom suigeons who disapproved 
of the method These cases that Doctor Fan had shown of suppurating 
joints in children are types 111 whom it is difficult to induce active motion and 
they are therefoie a good demonstration of the results of Willems’ treatment 
In the two cases of his owm in which the speaker had been able to carrj out 
the principle the lesult has been highly satisfactoiy He felt that the method 
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.as an excellent one. and that it gace icsnlts pi^ssihle U\ no ollici tne<in‘« 


of tieatinent 

Du Edwin- Bllu said that ouMde of leinaikahh good tnnctional ie<>nlts 
obtained b\ this method of tieatmcnt m a tan piopoition of cases, on two 
occasions lie bad noticed a \ei\ intciesling phenomenon wbiih might explain 
the production of loose cai tilaginous bodies m iomts E\ei\one empUnmg 
tins tieatment has noticed that the edges of the iion-diamed inciMons tend 
to agglutinate, and at tunes the fingci must be mtioduced into the joint and m 
the knee into the bin s.e to icestablish ndeciuate diainage In two i,ih-s of this 
sort he had noticed in the sMioxial mcmbiane small plaiiues of caitilage which 
seemed to hace foimed as a lesult ch the weeks of clnonic nutation \pp<ii- 
enlU, theiefoie. it would seem that b\ siune iiiitants the s\no\ial mcmbiane 
becomes changed and In metapl.isia cai tilaginous islands aie piodiucd X-iai 
mac not detect such changes although at times when extensne anil assouaie*! 
with calcification X-iac pictuics mac be positicc This mteiestmg obsei- 
cation m tins tepe of case Doctoi Beer thought ccic suggestue and peihaps 
explanatorc of the origin of some “ joint mice 

Dk Frcxk S jMcihiws said that he had been impicsscd with the 
frequence ccith which joint infections and osteoincelitis of siaplnlococcus 
ongm could be tiaccd to a skm infection, he thought m oui piesenl mteicsj 
m tonsils and teeth, that this souice of infection had been laigelc ocei looked 
In opening mlected joints, he has usualh made a small ojienmg so as to 
be able to distend the capsule ccith niigating fluid Aftei \c ashing it out 
through this opening, the incision has been mci eased and second incision 
made on the opposite side of the jcunt He has used the illems* tieatment 
to a limited extent as he had necei been more than half concerted to the 
wisdom of acticc eailc mobilisation It seemed to him moie leasonable to 
assume that after a joint is thoioughlc diained. that the question of ankclosis 
ccill depend not on earlc motion, but on the dcgicc of dcsliuclion of bone 
and cartilage 


THE LIVER AND ITS RELMION' TO CHRONIC ABDOMINAL INFI'CriON 

Dr CnARLOs Gordon Hi:yd lead a paper cvith the <iboce title foi which 
see page 55, Annals or Slrgi:r\, Januarc. 1924. vol Kxix 

Dr Willy Mcylr said that cchat had piincipallc inteicsted him in the 
course of the last feev jears cvith legaid to diseases of the livei and bile 
system had not been so much the incestigation into liver function as that 
into the fixation of the diagnosis of chioinc cholecystitis cvith or without 
stones Ec'^ery suigeon had often seen macioscopic changes m the hc-ei 
when operating for chronic gall-bladdei disease, such as cicatiices and fibiotic 
areas m Ghsson’s capsule, hypertioph) of the hvei, bands fixing the coneexite 
of the organ to the diaphragm, etc 

So far, the suigeons m general had not joined hands sufficiently cvith 
the pathologists, biochemists and internists doing research cvoik on the livei 
proper when operating on the bile ducts and the gall-bladdei Doctoi 
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Heyd’s proceduie of lemoving a piece of the liver, in such instances, for 
closer study meant a distinct advance 

The definite etiological fixation of the diagnosis of gall-bladder disease 
with the help of all the scientific means which are at one’s disposal at present, 
he had worked out in conjunction with Doctor Einhorn by analyzing the con- 
tents of the duodenum as thej^ were physiologically expelled into this viscus 
from the bile system He was convinced that it was necessary to make this 
examination in the fasting condition of the patient At the same time, he 
was ready to recognize the good work done by Lyon, of Philadelphia, but 
he believed that the so-called Meltzer-L}on test is of little value with refer- 
ence to diagnosing disease of the gall-bladder It is of great value, however, 
in therapeutics In view of the facts brought out in Doctor Heyd’s paper 
the test might recommend itself m adipose patients in whom such sudden 
death, as desciibed by the reader of the paper, might occur without the 
surgeon being in the least responsible for its occurrence The test could be 
used before the operation, in a prophylactic sense, and the operation could 
then follow Testing the function of the kidneys before doing a severe renal 
operation is now habitual 

With regard to the etiology of gall-bladder infection the speaker said he 
was inclined to side with Graham, of St Louis, vtc that the lymphatics 
carry the infection from the liver to the viscus Just considei a true case of 
ptomaine poisoning followed by jaundice Usually the acute disease, if not 
too seveie, does not last long There is no acute gastric or duodenal catarrh 
which would spread upward into the bile system and produce jaundice It 
seems to be rather the absorption from the stomach and intestines into the 
liver which is from there carried to the gall-bladder and bile ducts and is 
responsible foi a subsequent jaundice Here the modern treatment of whip- 
ping the liver into moie intensive action, plus emptying the gall-bladder, has 
done much good 

Doctor Heyd had mentioned three distinct classes of complicating liver 
affection, which can interfere with normal healing and had also described 
the best therapy of each of these classes In order to show the occurrence 
of still other complications after operations on the bile system, which cannot 
be laid at the door of the operating surgeon. Doctor Meyer then briefly related 
the history of a case which has been under his observation within the last 
year, a lady, forty years of age, the mother of six children, who had had 
persistent attacks of cholelithiasis She had shunned surgery out of fear, 
but at last submitted to cholecystectomy The gall-bladder, little inflamed, 
was found to be filled with innumerable small calculi The operation was not 
a difficult one and with the usual drainage and closuie e\er3Thing went well 
The aniesthesia had been carefully administered by an expert by means of the 
drop method The operation was done in the morning and in the evening 
the patient was in a normal condition Early the next morning she suddenly 
went into a profound collapse and a hurry call was sent to Doctor Meyer He 
knew that he had ligated the cystic artery separately so there could be no 
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secondan hemouhagc, it xvns too ca.l> foi acute sepsis lie iiatm.illy 
thought o£ acute pneumonia, but tlic nu.esllicMa had been in the hands o 
a specialist On i caching the bedside he found the iiaticnt witli a pionounccd 
acute pulnionat) cedema accompanied In fcier, ticincndous increase in 
pulse rate and scanU and most diflkult expcitoration of thm mucus nitli 
bright led blood Tno hours’ woik mipro\cd the condition, but the patient died 
t\vent\-four hours after the opeiation Autopsi showed ,m aiiite pneumo- 
nitis iinohmg the entire light and left lungs except the top of the left upiier 
lobe Below and aiound the li\ci c\ci\ thing was m good oidct At the 
montlih conference of the hospital, aftci rigid anaK/nig of the specimens 
remoced, the pathologist pionouuced death to be due to a fibtosis of the 
bundle of His which had pioduccd auiiculai fihi illation and the acute 
pneumonitis w ith pulmonarv cedema 

Tins expel icnce showed what ma\ occur aflei choice) stectonn when 
pathologic conditions of the h\cr, as hi ought out b) Doctoi He\d, aic not 
responsible foi a fatal outcome, but a clnonic lesion e\i‘-ts in an\ othei 
important oigan which post-opeiati\cl) detci mines the issue of the ca^-c 


in hand 

Dr \V\LroN Hcuiin said he had been looking up leccnth the autops\ 
lecords on patients dimg after operation on the biliarx passages and it was 
sutpiising to sec how^ widespread were the lesions nnocaiditis. chiomc 
nephritis aortitis and endocarditis, as well as degcneiatnc changes in the 
Iner It w'ould have been difiicult in these cases, as in the one Doctor 
]Me}er had just spoken of, to determine the exact cause of clinical conditions 
preceding death 

Doctor Hi:\d had referred also (a wcli-rccogni/cd point of mcw ) to a 
fiequent association of chronic appendicitis and cholecystitis The speakei 
w’as uncertain often as to the exact meaning of chronic apjxmdicitis Cei- 
tainly the completely obliterated apjiendix could liaie had little i elation to 
recent infection It bore, to his mind, about the same i elation to an acute 
process that the scar on a finger did to an antecedent teiios) noMtis As to 
the very small areas showung low'-grade innainmatoi) signs, lie was doubtful 
if these lesions could fuinish toxins to the Inei unless the focus was 
under tension 

Then again, Doctor Heyd had spoken of the tlieoiy leceiitly advanced 
by Evarts Graham regarding the association of hepatitis cvith cholecystitis 
the hepatitis being the usual antecedent condition Doctoi ^lartiii said he 
felt a certain skepticism regarding the entiie acceptance of this point of yiew 
There were of course numerous instances yydieie an acute apjiendicitis had 
been folloyved by an infective portal jihlebitis and livei abscess and thcic 
were numerous instances yvliere a yvell-maiked suppurative inflammation of 
the hver had been accompanied by cholecj^stitis He recalled the autopsy 
findings in a case of Doctoi Matheyvs and said he hoped Doctoi IMatheyvs 
would speak of this case But in autopsy findings in patients dying of acute 
appendicitis there are usually no signs of suppurative hepatitis and in patients 
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that recover from cholecystectom}' for cholecystitis there is no clinical evidence 
of a persistent hepatitis In the follow-up clinic these patients present a most 
satisfactory group 

Dr Frank S Mathews referred to two cases of eaily acute inflammatory 
changes m the wall of the gall-bladder in which the removal of the gall-bladder 
did not amehoiate the symptoms, both cases went on to fatal termination and 
were found at autopsy to be cases of biliary abscess of the liver The colon 
bacillus was found in the blood of one of these cases, and the inflammatory 
exudate m the wall of the gall-bladder seemed to be especially located around 
the vessels He had thought of these cases as being more likely blood-borne 
infection than lymphatic, and that the inflammation of the gall-bladder was 
simply an incident in a miliary infection of the liver 

Dr Frederic W Bancroft said that he had had a case of acute chole- 
cystitis with engorgement of the ly^mphatics m the muscularis and submucosa, 
which later proved to be due to pylephlebitis This started him reviewing his 
cases of chronic cholecystitis, and he found m these cases, a round-cell 
infiltration occurs in the muscularis and submucosa often where the mucosa 
itself IS normal The histology of these cases coincided with Evarts Graham’s 
theory that chronic cholecystitis is due to a lymphangitis secondary to liver 
involvement A history analy^sis of thirty'-four cases of chronic cholecystitis 
without stone showed that 82 per cent either had had a previous operation 
for some lower abdominal infection or had a very^ definite chronically diseased 
appendix removed at the same time as the cholecystectomy'^ It will be a real 
advancement if the liver function can be estimated by phenoltetrachlorphtha- 
lein This test has been estimated by analy^ses of the stool and by means of the 
Lyons test, but both of these methods are cumbersome and inaccurate Recently 
Rosenthal has proposed a method by'^ blood analysis If this proves practical 
it will be a great advantage The speaker asked Doctor Hey^d if he had seen 
any liver collapse cases following sudden release of pressure in the common 
duct, where there is jaundice and often white bile Recent literature by'^ Judd 
and others has suggested the advisabihty'^ of intermittent drainage of these 
cases, clamping the tube for a period of time and then allowing a short period 
of drainage In a recent case of his own, this method seemed to be of a 
distinct clinical advantage 

Doctor Heyd said tbat he agreed entirely’^ with Doctor IMaitin The 
clinical groups that he had drawn attention to were not the cause of the 
moitalitc in gall-bladder disease, but tbey'^ were the exceptional, unexplained 
causes of some mortalities When he used the term chronic appendix be vas 
using it in tbe pathologic sense only' and construed a chronic appendix as 
one that showed either partial or complete oliliteration He thought the 
appendix was quite as capable of chronic infectivity as was an apical abscess 
of the tooth and that it was well to remember that when there was a focal 
intection there might be any' one or all of three ty'pes of symptoms, local 
with symptoms confined to the immediate area, secondly, remote symptoms 
represented in injury' to the reno-cardiovascular system, and thirdly', consti- 
tutional sMuptoms in the shape of asthenia, loss of w'eight and so on From 
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a pathologic point o{ vvcnn ^al^nlg dogiccs of hepalilis h.ul been found in 
piacticalh all cases of dnonic abdominal iiifcctum In the niajoii \ o 
cases ibeLe luei changes cccie wilboul scinploms It NNas csell to icmcinbci 
that in a cei) gical mnnliei of cases of lapaiolonncs iheic ccetc cnmbine.l 
lesions The geneial post-moilcm lale foi disease of the appendix was 
about 1/ pci cent In general abdominal cmgei} it was about 23 pci cent . 
while in disease of the gall-bladdei and stomach we found a pathnlegK 
apiiendix in tiom 50 to 60 pei cent ol all the tascs siil)jm}itd to suigerx 
In so far as white bile was conceincd. it onh repiescnted a nnuos.d sccietion 
and was associated with an immediate imiease in the opci.ilue inoilahtx. 
but was not a factoi in late moitahties aftei biliau dininage had iiccn estab- 
lished The leason win there aie so few svmjiloins in i.ithei widespic.ul 
disease of the Inei is due to the fact that nmetecn-tweiitietlis c»t the Inci can 
he put out of commission \et the icmaming onc-twentitlh will tan\ on the 
woik in a more 01 less adequate maimci liccaine s\mptoms aie not inoduccd 


Sfali'd Meeting Held Novembo i }, Jp^g 
Tlie Vice-President, Dr \liox M iiniN*, in the Chan 
iAMpna:Di:MA or arm 

Dr John* Douglis presented a laige-fiamcd musculai man foils- 
fi\e \cars old. who about fne leais ago suddciili and witli no known 
cause while leaning forward to lace his shoe, noticed the hack of hi^' 
light hand began to swell The swelling extended npwaid throughout 
the entire uppei extremit\ and in four 01 fi\c dais ilic wliole aim 
foiearm and hand had attained a diameter of twice the nnimnl Tlieic 
ivas no histoii of an}' injuii Thcie was no jiain 01 change in color 
of the extiemiti The onli pieiious hisloii of am ]iossi!)!e releiancc 
was that of lues and gonoirhcca fifteen lenis bcfoic and the fact lliat 
he had had a skin wound which became infected and was slow m 
healing twehe lears pieiioitsh A icai ago he had a pnsitiie 
Wassermann and received ticatinent It is now negatiie 

On admission to Bellevue Hospital, June 2, 1923, examination 
showed the light aim to be much sivollen and cedematous. although the 
sivollen area did not “pit” like oulinai} oedema The swelling was 
most maiked just above the inner asjiect of the elbow' w'lieie it icsem- 
bled a laige lipoma It was noticealile that the Acriucous skin condition 
piesent in old cases of elephantiasis of the leg was not picscnt The 
veins over the light shouldei and pectoial icgion seemed somew'hat 
dilated, but this condition w'as not jircsent in the aim *I'he pupils 
leacted sluggishly to light and the left pupil w'as somewdiat inegulai 
Knee jerks present but diminished 

Radiographic examination show'ed enlaigement of the left ventricle 
w'lth w'ldenmg of the aoitic aicli No evidence of pulmonaiy palhologi 
There was nothing alinoimal in the laboialoiy examination A 
diagnosis of 13'mphcEdema of the atm of undetei mined etiolosfv w'as made 
and a Koiidoleon opeiation advised 

The opeiation w'as peifoimed on July 12, 1923, but as the patient's 
right aim was the part affected, and as the condition piesent w'as not 
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sufficient to prevent his abilit}^ to carry on hi s'' occupation as an electrical 
lineman, it was deemed wisest not to risk a complete Kondoleon opera- 
tion, but to attack the most swollen portion above the elbow, on the 
theory that this could at least do no harm, and that a sufficient anas- 
tomosis might be established between the deep and superficial tymphatics 
to even reduce the swelling below the elbow as well as the area attacked 

An ellipse of skin 17 cm long and 3 cm m width at its widest part, 
with the underlying subcutaneous fat and fascia somewhat wider, was 
removed from the inner aspect of the arm just above the elbow down 
to the anterior brachial muscles m front and the triceps behind The 
fat in this area was very oedematous and the connective-tissue separating 
the lobules thickened and white in appearance The deep fascia over the 
muscles was also much changed m appearance, being greatly thickened, 
white and glistening It was of interest to observe that the fat and 
muscle below the deep fascia were not cedematous and did not show 
this connective-tissue infiltration 

While the etiology of the lesion in the case reported is obscure, 
the cause of the condition in the case reports of Matas, Sistrunk, 
Royster, Hill and others, were variously stated as repeated erysipelatous 
attacks, following a vaccination wound, lymphoedema following removal 
of the breast and axillary glands for tumor, an injury to the arm two 
years previously, tuberculosis of the inguinal lymph-nodes, a possibly 
congenital case (Sistrunk) No etiological factor except possible septic 
tonsils, an attack of arthritis and furunculosis In none of the cases 
reported was the filaria sanguinis hominis reported, and attention has 
been called in the published articles to the necessity as an etiological 
factor of an infection, usually of the streptococcus type, in addition 
to the lymphatic obstruction The rarity of elephantiasis due to filariasis 
in this country has also been remarked 

lUatas states that the histo-pathological elements that are essential 
to complete the picture of elephantiasis are (i) A mechanical obstruc- 
tion or blockade of the veins and lymphatics of the affected region, 
usually an obstructive thrombophlebitis (2) Hyperplasia of the colla- 
genous connective tissue of the hypoderm (3) Gradual disappearance 
of the elastic fibres of the skin (4) The existence of a coagulable 
dropsy or hard l}"mphcEdema (5) A chronic reticular lymphangitis 
caused by secondary and repeated invasions of pathogenic microorgan- 
isms of the streptococcic type 

The speaker had, however, within the past year seen two cases at 
the Knickerbocker Hospital of lymphoedema of the leg which had not, 
it IS true, reached the stage of true elephantiasis, but in which no evi- 
dence of more than the lymphatic obstruction stage was present One 
in a young woman from Porto Rico with enlarged inguinal glands on 
both sides, the filaria being present in large numbers in the blood The 
other m the leg below the knee in a woman on whom a transverse incision 
had been made to suture a ruptured ligamentum patella In neither case 
was there anj evidence of infection b} pjogenic bacteria 

In the series of cases reported by Sistrunk in 1918, although cultures 
^\ere made from the tissues remo\ed, no growth was obtained Strepto- 
cocci. howe^er, vere grown from the verrucous formations which were 
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Dtescnt on the aim o{ the patient who (let eloped eleplt.inliasii.. 
tollowine the infected taccinalion In tlic case hcicwith icpoilcd 
staphylomccu. alhtis was icpoUcd fiom cultnic of the siibcnt.incons 

tissue iemo\ed Piobabh a coiitamin.ilion 

The condition of tins patient lias i^ieath nnpioxed and be states 
that the swelling of the foieaiin, as well as of the aim. has diminished 
maikedh 12 to 14 inches abo\c the elbow and 3 to 4 inches m the 
foi earin' The aim is. bowc^el. still swollen and fai fiom noimal and 
the pioblem now' picsentcd is wdicthci fuithei npeiation this time below 
the elbow should be pci foimcd Ihe icsults of the Kondoleon opciatioii 
have not all been unifoimh good and the suggestion has been made 
that these cases be tieatcd by antistieptococcus seiuin 01 vaicines a^^ sug- 
gested as a post-opciativc tieatment b\ Jvfatas and earned out b\ 
Sistiunk in his cases 

Dr Ali:\is V jMosi ncow'ii/ said that be had done tlic Kondokon 
cperation in a few cases, one wntbin the last six weeks lie had done 
it inostl} upon the lecommcndation of othcis and his icsults had been onl\ 
fan He could not remcmbei wheic he got it in the htei.ituic. hut the 
operation as he cariies it out was somewhat diftcicnt from the one done 
by Doctor Douglas Doctoi IMoschcowit/. incises the tissues and canies 
the incision down to the fascia, fiom this fascia he makes .1 quadiilatcral 
flap wdiich he buries into the depth of the muscle and to the bone .md 
sutuies it theie He does not know whethci he was right 01 wrong In 
the last case done, an excision of the tissues would not ha\c been feasible 
and he is sure that he w'ould have had difiiculU in sutuiing the wound 
together He wall tr\ to picsent this patient at some futuie meeting 

Doctor Dougl\s replied that he had not icad the oiiginal rcpoit of the 
Kondoleon operation, but the method he followed was from Sisti link’s aiticle 
published in the Jouinol of the Amciican ^Icdical . h^ociation in 1918 He 
stated that this opeiation w'as developed Iw Kondoleon fiom two piCMous 
suggestions by other opeiatois In 1908, Handle\ suggested his method of 
placing long strands of silk in the sulicutancous tissues wath the idea of haMiig 
these strands act as setons in case of hmpheedema Latei in 191 1 , Lan/ made 
a long incision in the thigh, exposing the bone, wdiich was tiephmed at 
several points, and strips of fascia cariied down thiough the muscles and 
inserted in the openings previously made m the bone Kondoleon dc\ eloped 
these thoughts and impioved on them, de]iending on the idea that b> icmov- 
ing the deep fascia, the obstiuction caused by the blocking of the supeificial 
lymphatics would be cairied oft thiough the deepei lymphatic acssels hang 
below the fascia In Doctor Douglas’ case it was noticeable that the deep 
tissues were not oedematous while the supei ficial w-ei e 

EXCISION OF retroperitoneal ANGIOSARCOMA 
Dr Harold Ncuiior piesentecl a woman, twenty-se^eu yeais of 
age, who was admitted to Mount Sinai Hospital, December 20, 1922 
Three years before, patient had a single bnsk hemoptysis, but the exam- 
ination f 01 tuberculosis was negative One yeai latei an appendectomy 
was done for persistent abdominal pain, diagnosed as chionic appendi- 
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citis The patient was then well until about three weeks before admis- 
sion She then began to have a sensation of fulness in the abdomen 
after meals, regardless of the amount of nourishment that was taken 
Loss of weight was also noted, estimated to be fifteen pounds There 
were no other symptoms 

About twent}’’ hours prior to admission there was the sudden onset 
of violent colicky pains on the right side of the abdomen, vomiting, 
and great prostration Bowels moved after a cathartic and enemata 
Pains recurred at frequent intervals and vomiting was twice repeated 
There was no fever When first seen by the reporter about three hours 
before she arrived at the hospital, she was in collapse, pale, with a small 
rapid pulse, but no elevation of temperature Examination of the abdo- 
men disclosed a visibly bulging large mass on the right side, pushing 
the umbilicus to the left The right rectus was spastic, and there was 
rebound tenderness The mass was tender, slightly movable, tense, and 
cystic, occupied all of the midportion of the right half of the abdomen, 
but was not ballotable into the flank It appeared to be globular, measur- 
ing about five inches in each diameter Three hours later, the mass 
had greatly increased in size, extending well over to the left of the 
median line, fixed, measuring about eight inches in the tiansveise 
diameter The patient had suffered two severe chills, but the tempera- 
ture was normal The white blood count was 21,200, with 80 per 
cent polymorphonuclears 

Operation was immediately proceeded with, for it was evident that 
a progressive hemorrhage was going on Upon opening the abdomen 
through a right rectus muscle-splitting incision, an enormous bluish mass, 
covered by some greatly dilated veins, at once presented The trans- 
\erse colon was displaced below it and the mass appeared to be in the 
tlans^erse mesocolon Its limits were ill-defined, the hand reaching to 
the left to get around the tumor, coming in contact with the spleen, and 
to the 1 ight, with the right kidney Dilated overlying veins were tied off, 
the trails! erse mesocolon was split, and the mass could then be inter- 
preted as retroperitoneal in origin Enucleation of the mass seeming 
indicated, the layers of overl}ing connective-tissue were separated 
until a plane of cleavage !vas found and a suggestion of capsule was 
encountered that appeared to hold the blood mass together The median 
colic vessels were identified, one branch ligated, the mam trunks 
retracted to the left, and blunt dissection continued to tbe left and 
around to the posterior aspect of the mass It was then found to be 
in juxtaposition to, but not derived, from the pancreas After its 
posterior surface was paitly freed, the mass could be partlj' delnered 
out of the abdomen for the first time Upon gentle traction it was seen 
that the right kidne} was parth diawn into the wound Dissection 
was therefore continued on the right lateral aspect of the blood mass 
the third portion of the duodenum, intimately related to its posterior 
surface was freed and the mass was then found to narrow down to 
a readih identified pedicle attached to the upper pole of the kidney 
The kidnei w'as apparent!} normal in size and consistenc} and the pedicle 
of the mass appeared to cap rather than to in\ohe tbe upper pole Not 
being certain of this how'e\er he resected the upper pole of the kidne}, 
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UMncr nmltiess siUwes. and icmo\ed the kKlnc\ pole with the blood clot 
mass in one piece The postcnoi pentoneuni w.is closed alKUit a f,Mn/e 
and lubbei dam diam placed into the letiopei Uoneal space, and the 

alxlommal wall m laceis it. 

The specimen nas a spbeiical mass about 7 mebes m cacb diamclei 

with a thin confining membiane bolding the blood clot togetbei Upon 
section leceiit and oldei blood clot and tcMisideiablc fluid blood c\as 
found Scatteied tbiougbout the blood clot but with some unifoimitN 
of distiibulioii towaids the peiipbeic, neie tiimoi masses of giaMsb- 
}ellow coloi suggesting b\ pei ncpbi oma 1 be imcioscojiic report was 
aiigiosaicoma. the lesected poition of the Uidnc> being fice from nn\ 
CMclence of in\asion In the neoplasm 

The opeiation was a sbocking one and subcutaneous infusions were 
nccessaiy foi the fiist two da,\s after opciatioii 'Jbeieafter coinalcs- 
ceiice Avas uneventful until two wrecks aftci o]>eiation Sudden I'am 
111 the right chest and sbouldei then aiijieaied the jibcsical examination 
and X-rac picture disclosing the existence of a piieumotborax fiom an 
unknown cause This cleared up w'ltbout tiealiiieiit d be wound healed 
In pnmaiA union about the chain and the patient was discbaiged, 
s\mptom-free tliiee weeks after opeiation 

One month later a senes of deep X-ia\ tie.ilinciits o\er the abdomen 
was given Recent h the patient was leadmitted to the hospital tor 
examination for the existence of rccuricncc 01 mctastascs Csstoscojn , 
abdominal examination, X-iac examinations of the g.i''tio-intcstuial 
tract, chest, long bones were all negatue 

It IS now' ele\en months since opeiation Ihe jiatient feels well, 
has gained 30 pounds and lemains free from an\ eMclence of iccuiicncc 
In the absence of anc tiace of adrenal tissue m the numerous sections 
taken for microscopic examination this retiopei itoiieal aiigiosaicoma 
cannot be definitely classified as derued from the light adienal 
Its anatomical situation, the fieedom from tuinoi in\ol\emcnt of 
the upper pole of the kidney to wdiich the gunvth was looscK 
attached, the manner 111 wdiich the neoplasm capped the uppei pole 
of the kidney, and the acti\e hemoirhage, all suggest .1 tumor of the 
kidney This view'point is suppoited by a few cases of adienal tumoi 
proven by autopsy examination, in wdiich the micioscopic examination 
show'ed angiosarcoma without aii) tiace of adrenal elements It is 
therefore not necessaiy to find adienal tissue, or a hypernephionia. or 
a tumor, composed of neivous tissues in ordei to establish the diagnosis 
of an adrenal malignancy 

THYROID TUBERCULOSIS 

Dr Harold Nluiiof piesented a w'oman. thiitv-fiAe yeais old 
wdio was admitted to Mount Smai Hospital, service of Doctor Elsbeig’ 
September i, 1923 Hei pievious histoiy is not lelevant One year 
ago she was treated for a moderately seveie typhoid fevei, since wdiich 
time there have been peiiodical attacks of hemiciania Foui weeks 
before admission to the hospital the patient first noted a swelling on 
the left side of the neck, attention to which was drawn by pain A 
similar painful swelling w'as noticed shortly theieaftei on the right side 
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of the neck Inspiratoiy d}spnoea developed, together with some diffi- 
culty m swallowing No symptoms referable to hyperthyroidism 
appeared When the patient was seen about a week before admission 
to the hospital, a hard irregular mass was found in the lower part of 
the neck, which had increased perceptibly in size when she was next seen 
m the hospital 

The general physical examination of this well-nourished patient was 
negative and the basal metabolism was normal There was an area of 
increased dulness to percussion over the upper portion of the manu- 
brium sterni The mass on the neck was a median, firm, irregulai tumor 
the shape of which did not suggest thyroid Its transverse diameter 
was about lo cm , extending more to the left than to the right of the 
median line, and the vertical measurement about 7 cm The mass lay 
deep m the neck m the suprasternal region, its lower border not being 
palpable because it extended into the mediastinum The mass moved 
with swallowing and appeared to hug the tiachea The ante-operative 
diagnosis was a malignant neoplasm attached to the trachea, possibly a 
substernal thyroid 

At operation the thyroid gland was found to be the seat of a firm 
tumor of rubbery consistency, pi ejecting into the superior mediastinum, 
especially on the right side The gland was enlarged two to three times 
the normal, irregular on its anterior surface, with projecting rounded 
nodules on its deep surface The overlying and adjacent musculature 
was loosely attached to the surface of the tumor The trachea was 
closel}’^ gripped by the neoplasm, to which it was attached by fibrous 
tissue in which no plane of cleavage could be found Similar fibrous 
tissue fixed the deep suiface of the thyroid tumor to the underlying 
structures Attached at the thyroid axis on the left side was a 
firm nodule not connected with the thyroid tumor and interpreted as 
a metastasis 

The tumor was exposed through a low collar incision Complete 
thyroidectomy was rendered difficult by the low and deep situation of the 
tumor, Its consistency rendering impossible, the delivery of the lobes 
out of the wound, and the necessity for sharp dissection on the posterior 
surface of the neoplasm In freeing the right lower pole of the tumor 
the pleura was exposed, but apparently not injured The vessels were 
tied off on both sides bej^ond the neoplasm Detachment of the tumor 
from the trachea could only be accomplished after both lobes had been 
freed It was then carried out by sharp dissection laying bare four or 
five rings of the trachea The wound was closed in la}ers, two tubes 
placed in the dead spaces 

Direct!} after operation, which was of an hour s duration the 
patient’s color became dusk} , there was progressive respiratory embar- 
rassment and the picture was one of rapidly advancing tracheal obstruc- 
tion The midportion of the wound was therefore opened and the 
trachea exposed No collapse of the trachea was noted It was 
nevertheless opened, with the escape of considerable blood and blood} 
mucus, the evident cause of the obstruction ,A tracheal canula was 
introduced, surrounded bv gauze packings 

After the first dav the patient progressed satisfactorily She was 
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olacecl on tlnioul extract on the second day aflci opciation Ihe 
Iiacheotonn iubc wab .cmo^e<I on the tl.iul (lav Iloarboncss ot vo.ee 
was noted and the laitngolog.cat cxaimnat.on disclosed paialisis ol 
the light \ocal cord The iiound healed lapidlx about the liachcal 
opening, and the patient was dischaigcd thice weeks after opciation 

with a supeificial granulating wound. 

About three weeks ago the patient was seen and found to he suitcring 
from all the manifestations of th\ roid deficiency It was then found that 
through some oiersight she had not heen jilaced on thuoid extract 
since Iea\ing the hospital This was gi\cn. and she now’ feels quite 
w’ell again The w’oimd is healed and is ficc from infiltiation 

Gross examination of the specimen suggests the diagnosis of a 
sarcoma m the diffuse imasion of the tliMOid gland h) what ajqiears to 
be tumoi tissue Onl\ in the left lobe is ain tissue iccogni/able as 
thjroid to be found The pecuhai iuhbci> consisienc) and the tracheal 
mould on the posterior surface of the tumoi aie sinking features The 
microscopic examination re\ealcd w’ldespiead dissemination of miliary 
tuberculosis with considerable fibiosis 

TUBERCULOSIS OF IHVROID GLAND 

Dr Alcxis V Mosciicow'IT? presented a patient whose history 
is as follow’s approximateh secen oi eight weeks ago the patient who 
lues in Florida, armed in New’ Yoik Ot}. and consulted his jilnsician, 
he w’as achised to ha^e Ins tonsils removed, as the\ weic diseased This 
w’as done b} an eminent lar\ ngologist under gencial aineslhesia Tlic 
convalescence after this opeiation w’as lather stonm He lan some 
temperature for a number of dacs which did not reach the normal until 
the ele\enth clac , e\en then the remission w’as of rery short duration, 
as he soon began to ha\e e\enmg temperature up to 104J4. We noticed 
a small lump on the right side of the neck wdiich was exquisitely painful 
and tender, and interfered wnth deglutition so that the patient rapidly 
lost weight In the absence of all other physical signs Doctor 
Moschcowitz was loathe to make a diagnosis of an abscess of the 
thyroid gland, foi there was no fluctuation lie ojierated on the 
patient with this diagnosis and exposed the right lolie of the thyroid 
gland and aspirated various portions of it, but. to his chagrin could* find 
no pus He then incised the thyroid gland and found a denseh hard 
infiltrating mass which invohed the enlne right lobe of the isthmus In 
the best interest of the patient he decided to extnpate all of this infil- 
trated tissue and left only a small portion attached to the postenoi 
capsule The entire wound was left wide open Wilhm forty-eio-ht 
hours the temperature came clown to noimal and the patient made a veiy 

prompt recoveiy Fie has been gaming in weight approximately at the 
rate of a pound a day 

The tissue examined by Doctoi jMandlebaum showed a diffuse mihary 
tuberculosis of the thyroid gland, with a superadded acute infection of 
some other nature The bacteriological examination was negative 
Finally it is but proper to add that this specimen was seen by anothex 
pathologist who did not know the history of the case and who pro- 
nounced It a lympho-granuloma of the thyroid gland 
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Dr Leo Edelman (by invitation) said that sections taken from Doctoi 
Neuhof’s specimen clearly show the typical miliary tubercle formation con- 
sisting of masses of endothelial cells with giant cells m the centre Doctor 
Neuhof’s case undoubtedly falls within the group reported as caseous tuber- 
culosis of the thyroid This type forms a tumor, rather firm m consistenc), 
growing rapidly in size, painful to pressure, with difituse limits, and has a 
tendency to infiltrate neighboring tissues The diagnosis is rarely made 
before operation Localized areas of tuberculosis have been detected m a 
simple goitie without clinical or pathological symptoms It is a known fact 
that the thyroid reacts to infectious processes in and about the throat Doctor 
Moschcowitz’s case showed a picture of the combined effects of tuberculosis 
and a toxic thyroiditis The microscopic sections of a thyroid recentlv 
removed from a patient who presented the typical symptoms of Basedow s 
disease, gave confirmation of the diagnosis, but in addition there weie found 
numerous miliary tubercles The patient had no clinical manifestation of 
pulmonary tuberculosis Some authors seemed to think that there was a 
definite relation between goitre, Basedow’s disease and tuberculosis Expeii- 
mentally, however, it is most difficult to produce tuberculosis m a tlwroid 
Doctor Moschcowitz said that he believed that m the case he presented 
the diagnosis of an acute thyroiditis of an infective nature was justified 
m every respect As to the pathogenesis and course of the infective agent, 
he was under the impression that the only logical way to explain it was, that 
the entire illness followed tuberculosis of the lingual tonsil which was also 
extirpated at the original operation and that the tubercle bacillus entered the 
thyroid gland through the isthmus which as is well known is embryologically 
connected with the lingual tonsil 

ACUIE PERFORATION OF GALL-BLADDER 

Dr John A McCrelry presented a woman, aged sixty, who was admitted 
to the First Surgical Division of Bellevue Hospital, March, 1922 Six hour"? 
befoie admission she had been awakened by severe kmfe-hke pain localized 
111 epigastrium and left upper quadrant of abdomen Pam had persisted 
with original intensity until admission, but it gradually shifted to the right 
upper quadrant with radiation to the back, but not to the shouldei or lower 
abdomen Following onset of pain she had vomited several times, vomitus 
consisting of greenish-yellow fluid with no blood Bowels had moved once 
following onset, the stool being normal in appearance There were no uri- 
nar\ s}mptoms, no chills or fever Patient said she had never had any 
similar previous attacks 

Past history revealed somewhat indefinite symptoms of indigestion, co%ei- 
mg a period of 15 to 20 }ears, the onset of these symptoms following meno- 
pause Patient ne^er had typhoid fever and had never been pregnant 

On admission patient’s temperature was 98 2, pulse 56, respiration 18 
White blood cells 14 100, \Mth 86 per cent polymorphonuclears While 
e\ identl} suffering se\ ere pain patient did not look acutely ill Her abdomen 
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wa.toundcd d,d not moxc n.th ic.pnatmn, and diowed gcncd./cd ng.dily, 
most mailed ni the right iippci quadtant Intel duhiebs nas pic-enl Iheic 

^^as no eMclence of free flv^id ,111 

At operation the gall-bbddci ^\as found thin-w ailed, the walls blue in 

coloi On left side of the gall-bladdci . about inid-wa) lictuccn the apcK and 
base, at the point uhere the peiitoncum was leflcaed to the lowci sm face 
of the Iner, theie was a perfoiation about 3 nun in diainetei iiicgulai in 
contour The suriounding bladder wall uas not thickened 'Iheic was a 
moderate amount of fibim beUNcen the gall-bladdei and the lowei sui t.icc ol 
the luei in front of the duodenum The upper part of the pciilone.il t.iMti 
contained 8 or 10 ounces of thick bile, which was paitl\ shut ofl liom the 
low^er abdomen b} adhesions betw^een the omeiilum and the abdominal wall 
The pancreas stomach and duodenum w'erc apjiaiciitU normal Xo enlai ged 
hmph-nodes were felt along the common duct 

A cholec) stectomy was perfoimcd lathei than a cholcc\ stoslonn as 
it was felt that a closure of the perforation would he din'icult and di. im- 
age unsatisfactor} 

Her post-operatn e course was complicated In fiank pneumonia and by 
disruption of the wound, as a result of which patient at present has a central 
hernia adequate!} controlled be a truss, whith at the piescnt tune gnes 
her no semptoms 

The pathological repoit In Doctor McAVhoitci was that the gall-hladdci 
was normal, except in the immediate legion of the pci foration. wheie the 
blood-c essels were thrombosed and the gall-bladder wall oedeinatoiis and 
infiltrated wnth leucocytes Doctor AlcWhortci felt that the pei foration was 
embolic in origin Culture of bile and peritoneal fiuid was ncgaticc 

While perforation of the gall-bladder is not raie, it practically always 
occurs m a gall-bladder wdiich has been precioush the scat of chionic inflam- 
mator} changes subsequent to cholelithiasis In this case, howccei, the 
gall-bladder w^as previousl} normal and the pci foiation was an acute accident, 
apparently the result of an acute casculai lesion, the cause of wdiich was 
not determined 

GIANT-CELL TUMOR OF CLAVICLF 

Dr Frcnk S MATiimvs reported the histoi} of a woman, now 
fifty-three \ears of age, who w'as seen by him fiist ten \eais ago with a 
cyst of the left breast with clear contents ^ The bi east only wvas 1 cmo\ cd 
After operation the condition was lepoited adenoma, possibly adeno- 
carcinoma Nothing more was done Fne }ears latei a small nodule 
occurred m the skin one inch from the 01 iginal incision wdiich w'as 
excised and pronounced carcinoma, similar m tipe to the oiiginal con- 
dition in the breast In the interval, patient has had lobar p"iieumonia 
and operations for acute appendicitis, prolapse of the uteius. and o-all- 
stones Ten months ago, patient fell, sustaining contusions of the^left 
elbow and shoulder, following which she complained of pain of considei- 
able severity located about the shoulder An X-ray taken six months 
ago revealed nothing Some time afteiward, as a result of a slight 
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injury, the clavicle fractured Doctor Mathews did not see her thereafter 
until three months ago, when another X-ray showed evidence of central 
tumor of the clavicle, with fracture at the junction of the inner and 
middle third of the clavicle With the history of the breast tumor in 
mind. It was feared that this might be a metastases Operation removed 
the inner half of the clavicle with surrounding soft parts The tumor 
appeared solid and had expanded the bone, measuring about one and one- 
quarter inches in its longest diameter Microscopic examination showed 
It to be a typical giant-cell tumor of the bone, and in this case as in 
many others of giant-cell tumor, there is a definite history of trauma, 
although in this case it was indirect, direct application of violence being 
to the elbow and tip of the shoulder 

PROGNOSIS OF GIANT-CELL SARCOMA OF THE LONG BONES 
Dr William B Coley read a paper with the above title, for which see 
page 321, Annals or Surgery, March, 1924, vol Ixxix 

Dr Frank S Mathews said that his first giant-cell tumor was treated 
conservatively in 1903, and remained well for as long as he was able to 
follow the case Another case of giant-cell tumor of the tibia operated on 
twelve years ago has remained well until the present time These cases were re- 
ported m a paper read before this Society entitled “ IMveloma of Long Bones,” 
a name which he adopted following Adami to call attention to then compara- 
tively benign character This was unfortunate, as pathologists are limiting 
the term “ myeloma ” to describe an entirely different class of tumors There 
can be no doubt that there is a group of tumors occurring in the medulla 
of the long bones characterized by an abundance of giant cells of a particular 
variety and which is benign in its course The point is debatable as to whether 
there is a second and smaller group of central bone tumors having giant cells, 
resembling the first group, and which is clinically malignant, and if there is 
such a class, it is a point of greatest interest to know whether pathologists 
of the present and future will be able lo distinguish the benign from the 
malignant Some of Doctoi Coley’s cases would lead one to think that even 
the best pathologists had differed regarding the malignancy of these tumors 
Doctor Coley’s own experience has been that nine out of fifty of these cases 
have shown metastases Pathologists seem to think that the general surgeon 
has little information regarding the pathology of these tumors One patholo- 
gist has considered it a demonstration of their ignorance because several 
surgeons m a particular case recommended amputation It is not clear, 
however, that the recommendation was the result of ignorance of the course 
of these tumors but may have been based on an opinion that the member 
would be practically useless after local destruction of the tumor 

Dr H H M L'vle said that he had observed, in his own cases, a pre- 
ponderance of vomen o^er men, out of eight cases, seAen were women 
Out of the fi^e cases shown b} Doctor Cole} this eAening there was onh one 
man He wanted to know the incidence of male and female Regarding 
the closure of the large bony cavities after curetting Doctor L}le has been 
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able to saNe a gteal deal q { lime b) filling these cavities with attached muscle 
flaps, this allows of immediate closuie He has also tiled fice fat gia t, nit 
his lesults nith these ha\e been pooi 

Dr How Aim Lilickihal said that it appealed to him impossililc to make 
an accuiate diagnosis of malignancy without opciation unless theic were 
metastases It had been clear!} shown that a mahgn.mt tumoi might icmain 
localized foi a numbei of \eais The histon of the case, combined nith 
rontgenogiams might lead one into ciioi In one case fiom the speakei s 
experience, diagnosis had been made of giant-cell saicoma of the lower end 
of the tibia piincipalh on the eMclence of the lontgenogiam The thinness 
of the bone, howecei, made it necessan to opciate and behcMiig the case 
to be non-mahgnant, Doctoi Lilienthal had icmoicd it with a laige. sharp 
cuiette down to what looked like healthy bone Doctor Mandlebaum icjiorted 
that the specimen was one of extremel} malignant osteosarcoma It apppeai ed 
to the speakei that cvith Doctoi Codman's figuies in mind, amputation would 
piobably be w'orse than useless Radium could be of but local benefit, these 
cases almost imaiiabl} metastasizing On account of the siicakci’s icsults 
wnth Cole}'s toxins he adcised then cmplo}ment Thc\ weic used and 
about twm leais aftei operation the patient w-as apparentl} well and walking 
Doctor Lilienthal said that there was less dangei in making an operatne 
diagnosis m these cases than to ti eat them s} mptomaticalh , pi o\ ided the lumoi 
w'as solitar} He thought that it wmuld be well not to anijiutatc w ith the idea 
of saving life, but peihaps for some othei leason. such as the size of the 
tumor or unbearable pain He also again emphasi/ed the impoitancc of 
toxin treatment 

Dr Georgc Woolsly said that he had seen moie giant-ccll tumoi s in the 
lower end of the femur than m ain othei bone The first case, invoKing 
the inner cond}le, he operated on in 1910 wnth cuiettagc and caibolic acid 
and in eight months it recuired and then imolved the entiic lowci end of the 
femur He curetted again and shortly aftenvaid, as theie W'as great vascu- 
larity and much oozing and the patient w'anted to be nd of it, he amputated 
and the patient had had no recurrence The fiist pathological leport was 
giant-cell sarcoma with man} spindle cells This case was not like othei s he 
had seen , the lining of the cai ity w'as not smooth and composed of a thin la} ei 
of bone, but rough cancellous tissue It also pulsated When the speci- 
men was examined it was very vasculai, wnth spindle cells and giant cells 
and was diagnosed bone aneuiism Two other cases had been opeiated on by 
curettage and cauterization by carbolic acid and then had been tieated by 
X-rays One has remained well for eight yeais The other, quite an 
extensive case, involving the entire innei condyle, was opeiated about 6 months 
ago The cavity is now filled up and the patient has pei feet use of the le- 

Doctor Coley, in closing the discussion, said that he believed Doctoi 
Mathews and himself were practically in accoid in regaid to the pio-- 
nosis of giant-cell sarcoma He agreed with Doctoi Mathews that the 
majority of giant-cell sarcomata were benign 01 only locally malignant 
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but his senes of cases, togethei with cases reported by other men showed 
that there was a certain group, small, but not too small to be ignored which 
could not be differentiated from the benign type either by clinical. X-ray, and 
not always by microscopical examination, in which the disease continued to 
progress m spite of conservative treatment, ending in death from metastases 
Ten of his own series of fifty cases ended in metastases In Mew of the 
importance of this group of malignant giant-cell sarcomata, he believed 
that every method of making a diagnosis should be employed, and therefore 
the most important and exploratory operation should not be given up In deal- 
ing with a true benign giant-cell tumor, exploiatory ojDeration and curettage 
IS an important part of the treatment Doctor Coley, in repl}ing to the ques- 
tion raised by Doctor Lyle as to the sex and age of the patients, said that, 
while it was true that only one of the five patients which he showed th’s 
evening was a male, and the othei four females, this did not represent a true 
portion and one should not draw a conclusion fiom too small a number of 
cases His entire series of fifty cases showed 23 males and 27 females 
As to the age, the disease occurred from five to ten yeais in 4 cases , from ten 
to fifteen yeais in 5 cases, from fifteen to twenty veais in 8 cases, from 
twent} to thirt}^ years in 17 cases, from thirty to forty years in 6 cases, 
from forty to fifty )fears in 5 cases, from fifty to sixty years in 4 cases, and 
over sixty years in i case While Doctor Bloodgood’s later series of 18 cases 
of giant-cell sarcoma showed fifty per cent to have occurred in the radius 
in Doctor Coley’s senes of 50 cases, the disease occurred in the radius in onlv 
7 cases, and in the femur in 22 cases Doctor Coley remarked that the great 
bulk of giant-cell sarcomata occur in the lower end of the femur and in the 
upper end of the tibia In Doctor Coley’s opinion, the case of Doctoi 
Lilienthal, illustrated very well, the great difficulty of making a diagnosis of 
benign or malignant tumor from the X-ray and clinical evidence alone, as in 
this case, the X-ray and clinical evidence pointed almost conclusively to a 
giant-cell sarcoma, and yet, exploratory opeiation revealed a malignant 
osteogenic sarcoma The patient was treated with the mixed toxins, almost 
immediately after the exploratory operation, which treatment was kept up 
for a prolonged period Doctor Coley stated that the patient was in good 
health at the present time, with a perfectly useful limb one and a half rears, 
he showed a picture of the case 
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PROGNOSIS IN GIVNT-CELL SVRCOMV 
OF THE LONG BONES 

BASED EPOX THE END-KESl Llc> IN’ V SEUIES OE .>0 C \SES 

By ^YILEI \.M B CoEio , M D 

OV NM\ ^OUK, N ^ 

The theon that gianl-cell saicoma ah\.v>s <i hcnign Icskhi .uul ncvci 
metastasr/es dates hack to the middle of the nineteenth tentun In 18^4 Sir 
Tames Paget m his lecture on Surgical Patholog\ (Lectuie^S pnit i ji 44^1) 
gnes Leheil (Phcsiologie Patholog D P,alheie 184^. \ol n ]) 120) full 
credit for hemg the fiist one to desci ihe giant-ccll tnmoi s Paget hnnsell nine 
\ears latei ga^e a most accinate de^-ciiption of the-'O tiimoi-s which 
Bloodgood w'ell sacs has ne\ei been iinpioced upon In anc suh'^ennent wiitei 
A portion of Paget’s desci ijition is well woith (juotmg 

" The cut, surface appears smooth uniform compact shun, succulent with i 
jellowisli not a creann nuul The cut surface shows lilotchos of dark or In id 
crimson or brownish or bnght-hlood color or pale pink 01 all of these tints 
mingled on the gracish-whitc or greenish h<isis eoloi Ihe tumoi m,i\ he all 
pale or ha\c a few points of blotching on the cut suilacc or imn he iieaih <ill 
suftused like the cut surface of the heart ot spleen 

Aftei a stud} of Leherts cases as well as a few of hts own. Paget cci\ 
modestl} concludes that his ohsei cations are too fccc and ton canons to 
cc arrant mane geneial conclusions d hose cchieh he tentaticclc cxpiessed 
hocc ec er cc ere 

‘‘The tumor is single, occurs most frequentlc in \onth, raieh in idult age 
is slocc m groceth, and without pain, and generalh comes on without am known 
cause such as injure , has no tendenej to ulcerate ♦ * * Tiiew m<ic (but I suppose 
\er\ rarelj) cease to grow Thee are not apt to recui after complete remocal nor 
ha\e the\ in general anj features of malignant disease” 

And then at the end, Paget ceic cviselc adds that cvhile these and mail} 
other cases may be enough to pioce that the m}eloid tumoi s aie geneialh of 
an innocent nature, “ still, I suppose, cases may he found m cvhich, centh the 
same apparent structure, a malignant coitise is iiin” Further ohsei cations 
have shoevn some of Paget’s conclusions to he mcoi rect We noev knoev that 
injury is a very important factor as an exciting cause, not less than fift}-six 
per cent of m} senes of cases give a distinct histoiy of antecedent local mjuiy 
We also come to recognize pain as one of the eaihest and most con- 
stant symptoms 

Nelaton m i860, published the most length} monogiaph on the subject 
Read before the Southern Surgical Association, December, 1923 
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that has ever been written, further strongly advocating the view that giant- 
cell tumors are only locally malignant, and furnishing much new data in 
support of this view Bloodgood for many years has upheld this doctrine, 
and It is not too much to say that at present the majority of pathologists here 
and in Europe have accepted it This view has been expressed so often and 



Fig I — (Case i^o i in text ) Sarcoma of humerus, microscopical diagnosis, giant-cell sarcoma Ampu- 
tation , death is months later from metastases in lungs 


so emphatically that many surgeons ha^e accepted it without a sufficiently 
careful or critical examination of the data upon which it is founded 

When I became interested in the stud)’^ of long-bone sarcoma more than 
twenty-five years ago, I had no definite opinions as to whether the central 
giant-cell sarcomas were benign or malignant I did, howeAfer, keep a 
careful record of the cases and followed up the end-results in the great 
majorit} An anal} sis of these end-results should be of interest to the 
surgeon, and should furnish additional data upon which to base an opinion 
in regard to the prognosis of giant-cell sarcoma Furthermore, this study 
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should gne some help m delcnummg the choice of method u, the fentnient 

°“LrurTeg.n b, atteutptmg to descnhc what ts meat.l h> gtaut-cell 
saicoma Vat lOits names hate been gncn it. beginning wit i ttmetti 
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Fig 2 — (Case No 2 m text ) 

myeloplaxes (by Nelaton), myeloid sarcoma a name almost imnei sally used 
fiom 1870 to 1910, and still used in British liteiatuie, giant-cell saicoma, 
benign giant-cell sarcoma of the epulis t}pe, giant-cell tumoi (Bloodgood), 
osteitis fibrosa cystica (von Recklinghausen), hemonhagic osteom^ehtls 
(Barrie) The term most generall} used to-day is giant-cell tumoi or 
giant-cell sarcoma of the epulis type 

Chmeal Desaiption of the So-called Benign Giant-ccll Saicoma My 
own series shows that the disease had existed less than six months in 50 pei 
cent of the cases and moie than one yeai m only six cases This tumor is 
usually said to be of long duration and slow growth, but this is by no means 
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always true, it is situated near the extremit} of one of the long bones, the 
upper end of the tibia, lower end of the radius, and lower end of the femur 
IS the most frequent site , although it ma} occur in any of the bones Of 
other bones, the lower jawf is the most frequent site There is usualh a 
histor} of antecedent injur} , some writers sa} it is practical!} alwa}s the 
result of trauma ]\I} series show's trauma in 56 per cent of the cases In 



Fig 3 — (Case \o 2 in tert ) 

a few cases (5) it has follow'ed a recent fracture It gradual!} expands the 
bone destro}ing the bone slowdy b} absorption, but rare!} breaking through 
the periosteum, and still more rareh in\ading the neighboring joint If the 
bom shell o\ erlying the tumor is 1 erj thin, a peculiar “ egg-shell ” like 
crackling ma} be elicited on pressure, this, howe\er, is so seldom seen that 
it IS of little practical \alue in making a diagnosis In some cases the super- 
ficial ^elns are enlarged Pam is one of the earliest s}mptoms and is usual!} 
more severe than in the periosteal t}pe Limitation of function will depend 
on the size and location of the tumor X-ra} examination w ill show a fairly 
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chaiacteuitic appearance The cenlie of Ihe hone will show a moic oi less 
complete tlestu.ction of hone, learing shell of hone 

The peuosteal line ,s taielv imaded. except tn fat adtanced cases In so e 
cases hut not in the majouti. the aiea occupied hv the tumor has a mulli- 



Fir 4 — fC'ise No 2 in te\t ) 

cystic appeaiance The X-ra^ pictuie cannot always be cliHeienliatcd fioin 
a malignant cential saicoma 

Glow Appemancc of the Ttiuwi The tumoi tissue is usually made up 
of solid portions and numeious small cjsts filled with cellow oi i eddish setum 
The solid poitions are friable in consistence, and vaiy in coloi fiom a yellow 
to a dark red They often look hke a poition of livei These lumois aie 
often of gieat vasculant} and theie ma} be difficult} in conti oiling the 
hemorrhage after curetting 

One of the most recent contributions to the subject has been made by 
Martland (Proceedings of the New York Pathological Society, 1921, r^ol 
XXI, Nos 1-5, p 102), who for many yeais has been very much inteiested 
in bone tumoi s, especialh of the giant-cell type Pie states that, “Benign 
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giant-cell tumor, medullar}^ giant-cell sarcoma, giant-cell sarcoma of the 
epulis type, medullary giant-cell tumor, chronic non-suppurative hemorrhagic 
osteomyelitis (Barrie), etc, has been recognized for many 3^ears by a few 
surgeons and pathologists as essentially a benign lesion of bone This fact, 
however, is unfortunatel}’’ not appreciated by most surgeons, in spite of all 
the literature written on the subject” 

Martland gives a very good description of these tumors He states that, 
“ In gross appearance the tumor is usually confined within the periosteum, 
definitel)'^ circumscribed, not infiltrating, and is easily removed from its^ bony 
shell It IS distinctly vascular simulates j^oung granulation tissue, is friable, 
soft, oozes and resembles red-currant jelly or fresh-cut liver ” This coincides 
verjf closel)’’ with the description given by Nelaton in i860 

Martland refers to two cases that had come under his obser^atlon one 
foi a peiiod of ten years, a benign giant-cell tumor of the lower end of 
the tibia, which lesion had been curetted several times 

In conclusion, Martland states, “ From my observations in these two 
cases, I am of the opinion that so-called benign giant-cell tumor is entirely 
an inflammatory process in the nature of exuberant granulation tissue, located 
mainly m the myeloid part of the bone, formed as an attempt to repair previous 
bone destruction, due to trauma m the single lesions and in the multiple ones 
to some unknown cause I believe the disease is one phase, or rather an 
exaggerated phase, of osteitis fibrosa cj^stica ” 

According to Martland, benign giant-cell sarcomas are alwajs sur- 
rounded by a layer of bone and do not break through this bony shell 
My own series contains several cases classed as giant-cell sarcoma or 
giant- and spindle-cell sarcoma, in which the bony capsule was entirely 
broken through and the neighboring joint invaded, with beginning infiltration 
of the soft parts In these cases, the disease was of lapid groivth, and in 
three cases had completel)^ destroj’^ed the knee-joint 

One of the best descriptions of the histological structure of these tumors 
may be found in the article on Bone Saicoma b}'^ Ewing (Archives of Sur- 
ger}', 1922, vol IV, p 496) He states 

“The structure shows an abundance of giant cells w'lth man}' small separate 
nuclei Tliej' appear m masses or thej' surround capillaries or blood spaces They 
arc derned from the ^ascular endothelium but participate in the tumor process, 
sometimes extensnely The stroma is composed of many capillaries supported by 
a moderate number of spindle fibroblasts, with nuclei showung normal or slightly 
increased chromatin Tumors of this Ape are always strictly benign, in the onco- 
logic sense, although thej maj lead to serious clinical disturbances They may 
be cured bj curettage, by Rontgen-ra\ and radium, and some of them disappear 
spontaneous!} The} may become transformed into simple c}sts They are prone 
to become infected from curettage or explorator} incision, and a progressne cellu- 
litis and osteom} elitis may deielop Ihe wide caiities left after curettage may 
offer some surgical problems ” 

Ewing further states “I ha\e ne^er knowai these tumors to produce 
metastases, and I haae been unable to find authentic records of such complication, 
but It seems quite possible that bv curettage groups of viable cells could be 
dislodged from the tumor and pass into the blood-i essels ” 
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As to the oiigin of the giant cells, ])athologists cliffet \yiclely Adami 
behe\es them to be imeloplaxes, the mcw ongmally held In Nelaton. and that 
the) diftei fioni the foreign hod) giant cell m the exen distiihution of the 
nucleus throughout the cell body, and in the absence of the cential degencia- 
tion of the cells, and fuithei that the) difter fiom the tine tumor giant cells 
m that then nuclei aie well foimed ^lalloi) and Ijaiiie believe them to 
be foieign body giant cells Stewart of Leeds stiongl) opposes this xiew 
Befoie taking up the mam subject of this jiapei, piognosis we must be 
suie that x\e are dealing with the same condition, and that bungs up the 
question is it alwa)S possible to make the diagnosis’ Bloodgood hehexes 
that he can alwa)S make the diagnosis In the micioscopic cNamination, and 
Ewing IS of the opinion that the diagnosis can nearlx al\\a)s be made b\ 
the clinical histon. plnsical signs, and X-ia) pictuie. without the cxploiatoiy 
opeiation. nhich he stiongl) condemns Yet Ewing admits a giouj) of 
“boider-hne cases of giant-cell tumois" which he dcstiibcs as “ homc bone 
tumors mainl) cential in location and found to ha\e iinohcd much of the 
neighboiing bone shaft which is eioded oi peiforated while the tumoi tissue 
easil) penetiates the soft tissue and fails to thiow out a umfoim limiting shell 
of bone The structure consists of numeious huge spindle cells The cells 
ma) appear pohhedial, giant cells aie scant) oi absent in mam aieas. but 
appear in groups often in the clefts or sinuses of tumoi tissue Thex are 
not so large as the giant cells of the ordinal x giant-cell tumor and the 
nuclei xxhile multiple aie laigei and moie hvpei chi omatic The diagnostic 
difficulties are increased xxhen onlx curetted fiagments of the tumor are 
ax^ailable Such tumois aie a difficult problem for the pathologist and the 
surgeon M) colleagues and I haxe adopted the jiolic) of designating these 
tumois as boidei-hne tumors of the giant-cell t)pe. and gixing a guaided 
prognosis The) aie pi one to leciir aftci cuiettage, but I haxe nevei known 
them to produce metastases exen aftei lepeated insults” Exving beliexes 
this group probably belongs to the benign giant-cell tumois Platou. of 
Christiania, xvho made a histological study of nine cases of giant-cell 
sarcoma, xvhile holding that the majoiit) of these tumors aie benign, admits 
the difficulty of making a positixe diagnosis, and he concludes xxuth this 
statement It is deploiable that a micioscopic examination sometimes pei- 
- mits only of a probable diagnosis There has not yet been discovered an) 

test xvheieby the diagnosis may become absolutely ceitain either xvay xvhen the 
cases are doubtful ” 

Nelaton, in his splendid monogiaph on Titmcuis bcnignc; da os on 
fumcuis a mycloplaxcs (Pans, i860), made the first serious attempt to 
differentiate the different types of bone tumors, xvith special lefeience to 
their malignancy This report covers 364 pages, and is based on a study of 
46 cases of giant-cell sarcoma, chiefly collected fiom the medical literature and 
hospital reports in France and m England, and includes only six cases 
representing personal observations The monograph contains an excellent 
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senes of drawings, showing both the macroscopical and mici oscopical appear- 
ances of the tumors in question 

Nelaton believed that the new kind of tumor which he describes was 
practically benign in character, and while often highly malignant locally, it 
never caused death by metastases, and was sufhcientl} different in gross and 



microscopical appeal ances to en- 
able one to differentiate it from 
the more malignant types of bone 
sarcoma 

Nelaton was wrong in his 
belief that these tumors ne\er 
metastasize, as was proven nine- 
teen years later by Gross in his 
classical paper on Sai coma of the 
Long Bones, in which he reported 
fi'v e cases of myeloid or giant-cell 
sarcoma associated with meta- 
stases of the lungs Further- 
more, at a symposium on Long- 
bone Sarcoma before the Royal 
Society of Medicine, in 1912, 
two other cases associated Avith 
lung metastases were reported 
While Nelaton is an authority 
who IS constantl} being quoted in 
proof of the benign character of 
giant-cell sarcoma of the long 
bones, I doubt if mani of the 
writers who quote him have read 
his book An anal)'Sis of 46 


^ 3 in text ) Benign giant-cell sar- CaSeS fomiS the baSlS TlllS 111- 

curettage and , , r^.U„ 

repeated radium treatment amputation recurrence, ex- cludeS Is CaSCS of tumOr Ot tllC 
tension of disease in peh is death 

Upper jaw 14 of the lower jaw 
and 2 of the dorsum of the foot Tumors of the jaw of the giant-cell 
epulis t) pe, for mant \ ears have lieen recognized as usuallv benign There 
were only ij cases of tiinwjs of the long hones (4 of the femur, 6 of 
the tibia i of the humerus, and 2 of the radius) Inasmuch as th^se 
were operated upon before the time of Lister’s discoveries it is not a 


matter of surprise that 4 or twent}-fiie per cent of these cases died of infec- 
tion following ojieration The most striking point brought out is, that of the 14 
cases treated b> amputation onh 2 were well for 3 years (i of the femur and 
I of the radius) 5 were traced for less than one }ear, and 4 were not traced 
at all In other words of the entire senes treated by most ladical surgical 
operation (amputation) only 2 cases were known to be well oier three years 


Hence we see at a glance how absolutely impossible it is to draw anv 
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conclusions whatcAci as to the mam question at issue, namely, the benign 
or malignant chaiactei of these U tumois Had they all been highh malig- 
nant cential sai comas, we could icasonably expect 2 to ha\e been cured 
by amputation Bloodgood has stated that 10 pei cent of malignant cential 
sarcomata aie cured by amputation 

As we ba^e stated, onl) 6 of the 46 cases weie ]ieisonal obseivations, 
the lemamder having been collected fiom the mcdital liteiatuie Main of 
these case-1 epoits were lacking m 
essential data, >et the most seiious 
difhcult) found m Nelaton's statis- 
tics as fai as their calue m esti- 
mating the malignancy of tumois 
IS the fact that the end-iesulls in 
these cases aie almost entiich lack- 
ing In icMCWing his leport of 29 
jaw tumois of the epulis type we 
find only 2 of the 15 cases of the 
upper jaw. well over thiee yeais, 
and 4 of the 14 cases of the lowei 
jaw well o\ei three yeais, 3 died of 
infection, 6 weie traced foi less 
than one yeai, and the leinamder 
weie not tiaced at all 

In addition, Nelaton repoits m 
full detail, two othei cases one in- 
cohmg the sternum. claMcle, sca- 
pula. ribs, and later the sjime, m 
which the disease progiessed lapidh 
causing death within a few months , 
he regards these lesions as multiple 
primary tumors rather than meta- 

stases, but from the clinical histoiy "'i’A . J 

and our later knowledge, it is veiy 
probalile that he was dealing with 
either a metastasizing giant-cell saicoma 01 a multiple my'eloma, a highly 
malignant type of tumoi The othei case involved the sacium and lower 
dorsal spine, causing death m a compaiatively short time It is haul to 
see how these cases could be fairly included m a gioup of benign tumors 
of the bone when the disease killed the patient fiom multiple tumois, although, 
without causing metastases in the lung 

Whatever may^ be the final decision as to tbe benign 01 malignant natuie 
of giant-cell sarcoma of tbe long bones, it is quite evident that the question 
was not settled by Nelaton and that it must rest upon a careful follow-up of 
the end-results of a large numbei of more lecent cases 

If we take another series of 93 consecutive cases of long-bone saicoma 
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obser\ed by Van Bruns Clinic from i860 to 1903, reported b)' O Kocher 
(Beit z Klin Chir , 1906, Bd 50 Hft i, p 118) we find 28 cases ruled 
out on account of defective histones , of the remainder, 32 were classified as 
periosteal, and 33 as myelogenous, the old term for giant-cell sarcoma' 
Unless the condition is comparat’vely rare, there must have been some 
so-called benign giant-cell sarcomas at this large clinic during a period 
of fort} -three years, and if there were, the} must be found in this group 
of 33 myeloid sarcomas A study of the end-results of this group is, there- 
foie, of great interest, 24 cases were treated by amputation, 7 by exarticii- 
lation, 4 died of the operation, leanng 20 cases, of these 

15 were traced, 

13 died of metastases, 

2 living and well (15 and 20 years, respectively) 

Of the 4 cases treated by resection 

I died of operation 

1 died of metastases, 

2 living and well (17 and 27 years, respective!}) 

Thus of the 33 cases of myeloid sarcoma, only 4 are known to have been 
alive more than three years One must conclude that theie could haie been 
few benign giant-cell tumors m this group, for if there had been, they must 
certainly have been cured by such a radical operation as amputation 

The profession is deeply indebted to Bloodgood,* for being one of the 
first to attempt a scientific study of the important question of the relatiie 
malignancy of giant-cell tumors, and by his painstaking effort, he has estab- 
lished the fact that the great majority of these tumors aie only local!} malig- 
nant His work has had a marked and increasing influence on the surgical 
treatment of giant-cell tumors While in Bloodgood’s earlier series of 18 
cases (Annals or Slrglry, 1910), on!} one out of eight cases of giant-cell 
sarcoma of the radius was treated by curettage, the rest by amputation or 
lesection he states that in the light of his present knowledge he -would 
probabl} , treat all of these cases by curettage In my owm series of 8 cases 
of giant-cell sarcoma of the radius, amputation was not performed in a single 
case Personally, I have long been a believer m the conservative treatment 
of sarcoma of the long bones, especially of the central group, and in a 
monograph on the subject, published in 1910 (Journal A jM A , lol In 
P 333). I made the following statement 

“ Coming to sarcoma of the tibia, fibula, and radius and ulna, particularlj of 
the mjeloid tjpe, in place of amputation as formerly ad\ised and still advocated 
b\ the great majorit} of surgeons, we can safelj substitute either curetting or 
partial resection, followed b\ a thorough course of the mixed toxins While good 
results have been obtained from operation alone m a ver3" limited number of cases 
in this group, I am convinced that the number of successes will be greatlj increased 
bv combining the toxin treatment with conserv ativ e operations, as I hav e suggested, 
and mv series of cases stronglj supports this opinion ” 

In 1905 I treated an extensive giant-cell sarcoma involving the lower third of 
the tibia bv repeated curettage followed bv prolonged toxins and X-rav The leg 
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was saved, and I showed the patient before the New Yoik Singical Societ\ on 
Novcnibci 14, 1923 eighteen yeais later, in good health and with complete lestoia- 
tion of function 

The only point on which I chffei fiom Bloodgood is, that while he believes 
that all giant-cell tuinois aie benign and onh locally malignant, I belie\e that 
a cei tain numbei aie definitely malignant and cause death by melastases, 
and that it is not always possible to difleientiate the lienign fiom the malignant 
especiall} in the eaily stages of the disease 

Accoiding to Bloodgood, exploiaton incision and cuiettage do not mciease 
the malignancy of the local giowth of the giant-cell tiiinoi , and he believes 
this fact to be of gieat impoitance m jiistihing the less ladical piocednies, 
with this opinion, I am in complete accoid 

In his oiiginal aiticle. published in 1910, Bloodgood lepoited 18 cases, 
all of which had lemamed well It should be noted that fifty pei cent 
of these giant-cell tumois occuiied m the lower end of the ladius, onh one 
(of this gioup) was tieated In cuiettage and the icmamdei b} amputation 
In the entile 18 cases, onl} 6 weie tieated by cuiettage, 4 In resection, and 
the lemaindet In amputation In othei woicls, in 1910 am])utation 01 
resection was the method of choice and cuiettage was onh laiely 
employed In Bloodgood’s latei senes of cases published m 1919, m 10 
femur cases, 1 esection was emplo} ed in onh one case , and the othei s n ei e 
treated by amputation In his latei papei, Bloodgood calls attention to the 
case of Di Frank tlinds a lathei extensile giant-cell saicoma of the 
lowei end of the femur, tieated bv cuiettage plus 7inc chloiide, the patient 
completely lecoveied and was in good health twenti-one lears later This 
case, I believe, is the onh one in liteiature in any way paiallel to the two 
cases of saicoma of the femur which I haie lepoited, one well nine leais, 
and the othei, seien leais, in which, an} less radical opeiation than ampu- 
tation was employed The onh point of diffeience is that in Flind’s case, the 
joint was not involved, wheieas m my two cases, theie was extensive involve- 
ment of the knee-joint 

Bloodgood, in his latest papei on The Consei vative Tieatment of Giant-cell 
Sarcoma (Ameiican Journal of Suigeiy, IMay, 1923) gives the lesult ot 
treatment in 77 cases of giant-cell tumois peisonally obseived 01 of which 
he has record, since 1899 It is inteiesting to note the methods of tieatment 
employed cuiettage m 42 cases, 1 esection in 23 cases, and amputation m 12 
cases In the earliest series, in 1899, one case was tieated by cuiettage, none 
by resection, and 4 by amputation, in a senes tieated in 1909, o cases vveie 
tieated by curettage, 3 by resection, and 4 by amjwitation , and m the 1920 
series, 14 cases weie tieated by cuiettage, 3 by lesection, and 2 by amputation , 
in other words, there has been a slow and steady movement to substitute 
conservative treatment for amputation which was almost unwei sally employed 
in the earlier years 

Bloodgood’s series of 77 cases, apparently, showed no moitabty, m the 
42 cases treated by cuiettage, 26 were apparently cured by the piimaiy opeia- 
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tion, and i6 showed recurrence, of these i6 recurrences, 6 were treated b\ 
resection, and 4 by amputation 

Bloodgood asks the question, why so man} .surgeons still treat central 
giant-cell tumors of the long bones by amputation , and he answers this 
question in the following way “ Because in the majority of cases, then 
pathologist colleagues looked upon the tumor as malignant and called it sar- 



Fig 7 — (Case Iso 3 m text ) 

coma, and because the} ha\e alwa}s been able to gne an example of tumors 
which they claimed to be identical and which caused the death of the patients 
from metastases to the lungs and when the cases came to autops}, the\ 
found giant cells in the metastatic tumors ” He then cites a case in point, 
tc , amputation for a central tumor of the tibia b} Codman in 1910, pro- 
nounced giant-cell sarcoma b} Wright (Pathologist to the Massachusetts 
General Hospital) , the patient died of metastases one }ear later He adds, 
that on subsequent!} reciewing the microscopic slide of this case, “we agreed 
that it u as a malignant and not a benign giant-cell one ’ 
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He.e lies the cux of the pioblem .. .t ttlwa). possible for any consider- 
able numbe. of expenenced pathologists to differentiate a benign from a 
malignant giant-cell tumor at the time of the piimaiy exploiatoiy operation 
or curettage’ It is piobably true that Bloodgood. who has made a 
special stud! of these cases for more than twenty leais. mat be able to make 
the diagnosis m the gieat niajont) of cases, but even he is not able 



Fig 8 — (Case No 3 in tc\t ) 

to do so in ever^ case, and 1 believe that theie is a considerable numbei of 
cases in which the aveiage pathologist still finds it difficult oi impossible to 
differentiate the benign from the malignant type 

It IS quite a different matter to make the diagnosis at the time of opera- 
tion, from making a diagnosis aftei the end result is known and the patient 
has died of metastasis or is alive ten years after operation 

The paper on Obseivations on Myeloid Saicoma, with an Analysis of 
50 cases, by (Dr I^Iatthew J ) Stewart, Pathologist to the Leeds Geneial 
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Infirmary and now Professor of Patholog}’-, IMedical Department, University 
of Leeds {Lancet, No^ ember 28, 1914), represents one of the most import- 
ant studies of the subject After summarizing the cuirent views on mjeloid 
saicoma, the author gives an anal) sis of fifty cases observed at the Leeds 
General Infirmary during a period of fourteen yeais In e\ery one of these 
cases, the diagnosis was confirmed by microscopical examination of the 
tumor, and in forty-fiie cases, the pathologist’s report was veiified by Stewart 

It IS important to 
note that in thirty-five of 
the fifty cases, the site of 
the disease was the jaws, 
w^hich tumors ha\e long 
been recognized as prac- 
tically benign , and in onh 
eleven cases did the dis- 
ease occur in the long 
bones, and in four cases 
in other localities Con- 
fining ourselves to the 
long bones in which wc 
are particular!} interested, 
w^e note that in six cases 
the disease occurred in 
the femur, in four cases 
m the lower end, and in 
two in the upper , in three 
cases it occurred in the 
humerus, in two in the 
low^er end, and in one in 
the upper, in one case, it 
occurred m the upper end 
of the tibia and in one 
case in the upper end of 
the radius As Stewart 
points out, these facts 
furnish a striking con- 
trast to Bland-Sutton s 

\iew that the tibia is the favorite site of the disease in the lower limb, and 
the radius, in the upper To the eleven long bone cases of his owni series, Stewart 
has added ten long bone cases collected by Cask from the St Bartholomew s 
Hospital records, co\ering a period from 1902 to 1911, and twehe other cases 
collected b\ Ma\bur\ from the St Thomas’ Hospital records, co\ering a period 
from 1901 to 1911, making a total of thirty-three long bone cases In all of 
these, the diagnosis was confirmed b} microscopical examination The localit} is 
shown as follows 

Femur, 19 (17 lower end and 2 upper end) Tibia, 5 (all upper end) 
Humerus, 4 (2 upper end and 2 lower end) Radius, 4 (3 lower end and i upper 

end) Fibula, i (upper end) Total, 33 

In other words, in more than half of the number of cases the disease occurre 
m the lower end of the femur In m\ series of 50 cases, 22 occurred in the femur, 

19 in the lower end and 3 m the upper end In striking contrast to t is is 
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Bloodgood’s scries of i8 cases, in which, m ten cases, the disease occuncd in the 
lower end of the radius 

As regal ds the age in Stewait’s series, the youngest patient was twenty-one 

years old, and the oldest, fifty-one years 

In analyzing fifteen cases of his own sciics, cxclusuc of the jaw, Stewart 
states that, of eleven cases which it was possible to tiacc, nine are living, one has 
had a recuri ence, and one died The latter case was a man with a myeloid sai coma 
of the upper end of the femur, diagnosis established by exploratory operation, 
operation advised hut _ 

refused , the patient 
lived for five years, 

the growth ultimately ^ 

fungating in several 
places, but there was 
no clinical evidence of 
metastascs Seven of 
these ca s e s were 
treated b}’’ local re- 
mo\al of the growth, 
and seven by imme- 
diate amputation , of 
the latter, only four 
cases were tiaccd, all 
of which w^cic ali\e 
and well Of the 
seven cases treated by 
local removal, tin ce 
have remained well, 
and in three, the dis- 
eases recurred , of the 
latter, one was treated 
by local removal, one 
by amputation, and the 
third had a recurrence 
at the time of wTiting 
Taking Stewart’s 
cases as a w^hole, in- 
cluding the thirt 3 ^**five 
jaw cases, of forty 
cases in which it was 
possible to trace the 
end result, thirty-eight 
were alive at the 
time of wanting, thirty-one having remained wcW over three years In the two 
cases that died, one had a fungating tumor of the thigh, and the other developed 
an independent infection There was no evidence of dissemination in any case 

In collecting this material, Stewart found five cases of what he describes as 
examples of mahgucinf gwui-cell saicoiuG, to wdnch he has added a sixth case 
seen in private practice Four of these were long bone cases , all were treated by 
amputation , and all died from six months to three years later of lung metastasis 
In only one case was an autopsy made These cases show the importance of being 
able to differentiate the benign giant-cell tumor from the malignant giant cells, 
which is usually of a very high degree of malignancy This, Stewart believes it 
is possible to do He states, “ The histological diagnosis is based on the morpho- 
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Fig io • — (C'\se No 4 m tc\t ) Ma>, 1923 Benign gnnt-ceU 
sarcoma of humerus, de\ eloped metastascs in radius and extension 
of disease in pectoral region, condition hopeless 
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logical characters of the giant cells, especially as regards their nuclei In myeloid 
sarcoma the latter are numerous, uniform, small, and without mitoses, in malig- 
nant giant-cell sarcoma thej are few, sometimes single, irregular, and often very 
large, while mitotic figures are frequent ” 

It would be interesting to know whether the malignant features of these si\ 
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Fig II — (Case No 4 in text ) 

cases \\ere recognized at the time of operation or not until the end result 
was known 

In a later paper on The Histogenesis of Myeloid Saicoi m {Lancet, Ko\ ember 
25, 1922), Stew-art gnes us the results of another careful stud} of the subject 
based upon nine jears of added experience He states, "‘Mjeloid sarcoma (mye- 
loma, sarcome a m^eloplaves) is one of the be‘^t recognized and most sharp!} 
defined of clinical and pathological entities Its anatomical characters both gross 
and microscopic, are, in the great majorit} of instances, clean-cut and unmistakable, 
and at the present time there is almost complete unanimit\ of opinion as to the 
clinical behaMor and appropriate treatment of the lesion” Maintaining that these 
tumors are onh localh malignant, Stewart disagrees with Bloodgood, who takes 
them out of the group of sarcoma and classifies them as benign giant-cell tumor. 
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and also w.th Barne, wlio d.aractenscs them as a type of hemotrhagtc ostcomye- 
htis Stewart believes that the name “ myeloid sarcoma,” as introduce y age 
nearly seventy years ago on account of the naked-eye resemblance of the tumor 
to red marrow, is the best name to apply to this group of tumors , and that since 
none of its constituent cells is deiived from specific bone-marrow cells, the name 
“myeloma” is inaccurate and should be dropped While Stewart still adheres 
to his original opinion that “mjeloid sarcoma” is only locally malignant, he states 



Fic 12 — (Case No 7 in text ) Sarcoma of humerus, giant- and spindle-cell of epulis type Amputation, 
local recurrence probable lung metastases, death 3 months later 


that m the discussion that followed his communication. Dr Archibald Leitch men- 
tioned that he had seen a genuine case of myeloid sarcoma with metastases The 
structures of the secondary deposits was similar to that of the primary growth, and 
included typical, osteoclast-hke giant cells This case, he believes affords strong 
confirmation of some of the view's expressed in this paper, notably (i) that the 
tumor IS essentially a sarcoma, albeit of only local malignancy in the great majority 
of cases, and (2) that the giant cells are not fortuitous but a constant and integral 
part of the growth 
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occxjurckci: or metastascs in c\^zs or giant-cell sarcoma 

OBSERVED BY OTHER SURGEONS 

Gross, m his well-known monograph on Smcoma of the Long Bones, 
published in 1879, took issue with the position held by Nelaton, that these 
cases of giant-cell sarcoma were always benign, and he reported five cases 
from the literature, in which metastases had occuired 



Auge and Roux (Bull de Bassociation 
franc pour I’etude du cancer, 1922, ii, 
616) report a case of giant-cell tumor of 
the femur, amputation, recurrence, gen- 
eralization in two months This tumor was 
supposed to be a myeloid sarcoma of the 
lower end of the femur The patient, a man 
of twenty-two years, gave a history of hav- 
ing had pain for tivo months, following 
a fall, and a swelling which was noticeable 
only ten da>s before admission to the hos- 
pital X-ray examination showed a slight, 
fusiform, epicondylar swelling of the bone, 
the continuity of which was intact The 
patient was pale, emaciated and febrile A 
clinical diagnosis of osteomyelitis vas 
made A spontaneous fracture developed 
about one week later A sub-trochantenc 
amputation was performed without pre- 
liminary exploratory operation Histo- 
logical diagnosis “ tumeur a myeloplaxes 
(Nelaton's term for a giant-cell sarcoma) , 
and a benign prognosis was made The 
wound healed by primary union At the 
end of two months, the patient had an 
attack of what was thought to be pulmo- 
nary influenza On re-admission, a recur- 
rent nodule was found in the amput'ition 
i i scar, and there were definite s>mptoms of 


Fir 13 — (CiseNo 12 in text ) Benign giant- 
cell sarcomi of radius treated by curettage 
and carbolic acid recurrence, toxin treatment, 
disappearance recurrence, radium treatment 
steady increase in size toxm treatment, im- 
pro\cment rcco%cry Picture taken in No- 
\ ember 1919 before treatment 


pulmonary metastases, death occurred one 
week later Fortunately, a post-mortem 
examination xvas made, the lung was 
found to contain numerous hemor- 
rhagic nodules or growths, together 
xvith commencing pericardial involve- 


ment, the left kidney was almost completely replaced by tumor Microscopical 


examination of the primary tumor showed lery many typical multmucleatcd giant 


cells, including man\ enormous forms with innumerable nuclei, these seemed to be 


most abundant where there w^as necrosis and hemorrhage, and occurred chiefly 
in the central part of the tumor The mixed cell ground- w^ork was composed of 
cells w^hich showed great variety both m size and shape , there w^ere many mitotic 
figures Nearly all of the nodules from the lungs and the secondary deposits in 
the kidneys showed numerous multmucleatcd giant cells (one tiny nodule in the 
lung showed no giant cells) The authors conclude that the mere presence of 
giant cells m this type of tumor of the long bones, does not necessarily carry yyith 
it the benign prognosis of a ** tumeur a my^eloplaxes If this term is used, it must 
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■be kept in mind that forms exist where clinical malignancy shows itself by 
generalization, and where the giant cells have a diversity of form and are of 
atypical character 

Stewart (to whom I am indebted for a very complete abstract of the case), in 
a careful review of it, states “In so far as it is possible to judge from a careful 
description and four excellent drawings, I am of the opinion that the case here 
described is one of myeloid saicoma (myeloma, temeur a inyeloplaxes), but one in 
which anaplasia is unusually well marked 
The giant cells are of osteoclastic tvpe, and ' . 

are in profusion in both the primary and ^ 

secondary growths Thev arc quite as numer- 
ous as in most niveloid sarcomas Their 
complete absence from one nodule m the 
lung can be explained on an anaplastic hypoth- 
esis, none of the young, very activch -growing 
cells having as \et differentiated into ostco- 
clasts ^ ^ * The practical conclusion is that ^ ^ 

there occur cases, clmicalh'' and pathological!} 
indistinguishable from ordinary myeloid sar- 
coma, m which an unusually high grade of ‘ 

malignancy exists, including even the power 
of dissemination Such cases arc obviously of 
rare occurrence, but the possibility should be 
boine in mind by surgeons 

Oertel (Professor of Pathology, McGill 
Unuersity), at a meeting of the Interurban 
Orthopaedic Society in Montreal a year ago, 
reported a case of giant-cell sarcoma of the 
femur, in which death occurred from meta- 
stases Doctor Oertel has very kindly sent 
me a few notes of this case wuth photographs 
of the gross and microscopic specimens This 
patient, a man of forty-one years, was ampu- 
tated for what, on histological examination, 
proved to be a typical giant-cell tumor of the 
epulis type of the lower epiphysis of the 
femur The leg w^as primarily amputated, not 
only for the tumor, but for a suspected throm- 
bosis of the femoral vein However, the 
amputated leg itself did not show% and did 
not include, the thrombosed part, this was found later, at autopsy, higlicr up, it \vas 
in this connection that a metastases of the growth in the Avail of the vessel Avas 
found, a considerable distance aboA^e the original groAvth According to Oertel, it 
Avas probably this lesion of the vessel Avail Avhich gave rise to formation of a 
thrombus in this situation and from this, subsequent thrombus extension into the 
vena caA^a inferior and terminal pulmonary artery embolism took place About tlie 
metastatic nature of the groAvth m the vessel Avail, Oertel believes there can be no 
doubt It was distinctly nodular and definitely inserted into the vessel wall, so that 
it could be readily differentiated, and separated from the organizing thiombus m the 
lumen The histological picture also is m exact conformity Avith the primary 
groAVth, although the cell contents are here somewhat more embryonic than m the 
original The accompanying giant cells m the metastasis AA^ere numerous, as in the 
primary groAvth, and quite typical m appearance No other metastases Avere found, 
and the termination through pulmonary embolus ended life abruptly 
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Fig 14 — (Case No 12 in tc’<ct ) 
October, 1920, after four months radium 
treatment 
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Oertel concludes that this case is another example of how caieful one must 
be in making prognoses from histological sections alone While he agrees with 
those who regard the epulis type of tumor, generally speaking, as local lesions, 
he believes it should always be borne in mind that they are, after all, very 
unbalanced embryonic tissues and that the> may give rise, when, as in this instance, 
they break into veins, to tumor extension and possible metastases 

Note This case has been published an full detail an the^A^N \ls of SuRGrK\, 
December, 1923, by Doctors Waugh and Turner 

Shattock Professor of Pathology, St Thomas’ Hospital, Medical School and 
Curator of the Museum of the Royal College of Surgeons in his Pathological 


Rcmai ks on Sai coma of the Long 
Bones (The British Journal of 
Surgery, 1923, vol xi, p 127), 
states “ Some of the giant-cell 
tumors of bone are distinctly 
malignant and produce metastasis 
— a fact full}’' recognized by Sir 
Henry Butlin ” 

Alorton of the Yale Medical 
School, an an admirable article on 
Gcnei allied Types of Osteitis 
Fibio^a Cystica Aichwcs of 
Sni get V, 1922 has tabulated all 
the cases of this rare disease that 
he could find in literature, and 
he divides them into two groups 

(1) without giant-cell saicoma, 

(2) with giant-cell sarcoma Of 
the first group, containing 36 
cases, 12, or thirty-three per cent , 
d'ed , of the second group, con- 
taining 26 cases, 15, or fifty-eight 
per cent , died In other words, 
in the group the cases in which 
there was a pathological diag- 
nosis of giant-cell sarcoma, the 
mortality was nearly double 
that in which no giant-cell 
sarcoma was found It would 
seem possible that we were deal- 
ing with multiple or metastasizing 
giant-cell sarcoma in the one 

group instead of the ordinary Van Recklinghausen disease, osteitis fibrosa c>stica 
In spite of this group of cases, Morton is of the firm belief that giant-cell 
sarcomas are benign, and he adds that there is abundant histological and clinical 
etidence at hand now to firml> establish the benignity of these giant-cell growths, 
furthermore that the> grow locallv only do not metastasize, recur only on incom- 
plete remo\al and ma} be remoAcd b} local operation several times if necessary 
Gibbon, of Charlotte N C (Journal of Bone and Joint Surgery, Jul>, 1922, 
p 512), reported a case of sarcoma of the femur in a boy, sixteen 3 cars of age, 
in which the clinical and X-ra> diagnosis was giant-cell sarcoma The case 
was first treated b\ curettage The gross specimen cIosel> resembled giant-cell 
sarcoma A specimen of the tumoi was sent to Bloodgood, and another portion to 
Crawford, of Philadelphia Bloodgood stated in his report ‘*Your description 



Fig 15 — (Case No 12 m text ) October 1920 
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of the gross tumor is that of a giant-cell tumor , but there is a sarcoma, 
fortunately rare, which resembles much a giant-cell tumor in the gross , and I 
fear that your tumor belongs to the sarcoma group ” Doctor Crawford reported 
“ giant-cell sarcoma ” The tumor recurred before the reports of the pathologists 
had been recened by Gibbon, and grew rapidly in size so that it was necessary to 
perform an immediate amputation While the patient was m good health at the time 
of his report, a personal communication from Gibbon, in May, 1923, stated that 
the boy had died in less than a jear after the amputation of metastases in 
the lungs 

Morton and Duff}, of the Department of Surgery of the Yale University 
Medical School, have recently published an admirable article on Bone Sar- 
coma (Atchwcs of Swgciy, November, 1923) Although the paper is based 
upon a study of only ten cases, these cases aie published with such complete, 
clinical, X-ra} and pathologic data, that, what they lack m quantity is more 
than made up for m quality Some of their observations and conclusions are 
so well thought out and so practical that they are worth} of brief note 

“We are impressed with the difficulties which confront the a\eragc surgeon 
m arriving at a correct diagnosis and in deciding on a proper treatment in any 
group of bone tumors There are so many exceptions to the rule, that each case 
must be most completelj studied and weighed before action is taken Were we to 
trust to the Rontgen-ray picture for the diagnosis ve would in man} instances 
be vrong Were we to depend upon tbe microscopic sections alone, especially at 
the time of operation, we would be often misled” 

Case No 8 of their senes is of special interest inasmuch as it was a 
giant-cell tumor m -which it was extremely difficult to decide either for or 
against malignanc}, much of the e\idence, both fiom the gioss appeal ance 
and the microscopic sections, being uncertain and conflicting From a study 
of this case, the} conclude 

“Therefore, it would seem that m a definite group of giant-cell tumors, 
malignancy must be recognized, m wdiich the clinical features and Rontgen-raj 
findings must have great w'eight in determining the diagnosis" This show's that 
Morton’s opinion has been somew’hat modified by further experience 

I cannot agree with their conclusion that, when the tumor is of very 
rapid growth and had progressed extensively when first seen, that other 
measures such as X-ray or radium, at least until we get more information, 
would seem to meet the situation better than radical amputation of the part 
It seems to me that the treatment of this group of cases furnishes, perhaps, the 
most difficult problem of all The very fact that the tumor is of rapid growth, 
in my opinion, is a proof positive that it is of a high degree of malignancy' 
The only hope of saving the life of the patient in this group, I believe, lies m 
amputation at the earliest possible moment, following this with prophy- 
lactic treatment 

One of the most recent and practical discussions of the diagnosis of bone 
tumors IS found in an editorial note following a review of Tumors of Bones, 
m the Twentieth Report of Progress in Orthopedic Stirgeiy (Aicluvcl 
of Surgeiy, May, 1923, vol vi, pp 858-908) by Robert B Osgood 
and collaborators 
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“Differential diagnosis of bone tumors is far from certain by any known 
method, particularly rontgenoscopj This is altogether natural ^hen we remember 
that even with the gross specimen before him and the slide under the microscope, 
the pathologist is often uncertain as to its character Often there is such wide- 
spread involvement of the bone that it is impossible to determine the point of 
origin or the invasion While in sympathy with any effort to systematize the 
diagnosis, we are under the impression that the one point of importance is whether 
the growth is benign or malignant, and that the best w^y to determine this is by 
immediate exploration and pathologic examination The relation of the region to 

be examined is also of importance, and 
occasionally the surgeon w'ell trained in 
gross appearances m malignant disease 
must be gorerned by his finding quite as 
much as by the report of the pathologist, 
made necessarily somew'hat incompletely at 
the time of operation ’ 

Fieatment Explorator}^ operation 
We ter}^ strongly clisapprot'e of the 
present tendency to forego exploiatory 
operation in tumors of the long bones, 
and believe that the disadvantages of 
exploratory operation have been unduly 
emphasized by the pathologists, thereby 
making the surgeons less and less 
inclined to avail themselves of this most 
important aid in diagnosis The great- 
est objection to exploratory operation is 
the supposed dangei of causing general- 
ization of the disease from cutting into 
the tumor That this dangei is largely 
theoretical is shown by the fact that the 
great majority of cases of sarcoma of 
the bones that ha^e been cured were 
cases m which exploratory operation had 
been perfoimed In these cases at least 
the ojjeration did no harm Further- 
more, Wood has shown that biopsy in a 
large series of animal tumors has shown no greater percentage of metastases 
m cases m -which an explorator} operation was performed than in cases in 
w Inch this step Avas not taken Another disadvantage claimed is the possibility 
of infection occurring m the exploratory incision Infection in modern sur- 
gical technic should be a \ery lare occurrence We haie on two occasions 
curetted an extensne giant- and spindle-cell sarcoma of the lower end of the 
femur with in\ohement of the knee-joint, and kept it clean with Dakin’s fluid 
until the wound had entirely healed, without infection, the patient w'as then 
gnen toxin- and radium-treatment, and is now living, wnth a useful limb, more 
than se^en }ears later Another similar case, with extensne knee-joint 
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Fig i6 — (Case \o 12 in text) 
Januarj 29 1921 
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involvement, tieated with exploiatoiy operation without curetting, followed 
b)'' the use of the toxins alone, is well nine yeais latei , this case was tieated 
befoie the intioduction of Dakin’s fluid 

Without an exploiatoiy opeiation, it is impossilile to make an accurate 
diagnosis in a consideiable iiumbei of cases, and unless an accurate diagnosis 
IS made, the piopei method of tieatment cannot be employed sufficiently early 
to save the life or limb In the giant-cell group of long-bone tumoi s, we would 
nevei do a simple exploiation, removing a 
small portion of tumor foi diagnostic pui- 
poses, but would peifoim a thoiough cuiet- 
tage as soon as possible I agiee with 
Bloodgood that theie is nothing to be 
gained by pielimmary radium oi X-iay 
tieatment Removal of all of the tumoi 
by cuiettage gives the best chance of 
making a correct diagnosis from the micio- 
scopic section, and at the same time is the 
best method of treatment 

There is at piesent no unifoim method 
of treatment of giant-cell saicoma Imme- 
diate amputation, which was the loutine 
method of tieatment a decade ago, is 
seldom done at present Cuietting with 
the application of caibohc acid, the method 
advocated b} Bloodgood in 1910, is piob- 
abR, more largely used than an} other 
method Ewing, howevei, 111 his aiticle on 
Bone Saicoma in the Ai chives of Singciy. 

May, 1922, ciiticizes the standaid method 
of treatment (cuiettage followed by some 
oscaiotic) on the ground that infections so 
frequently follow curettage, and lead to 
prolonged suppurative osteomyelitis and 
septicaemia , or the tumoi recurs and 
requires repeated curettages with an advancing destiuction of bone or 
opening into joints so that eventually amputation is requiied He states 
that he “has observed many cases in which all of these unfoitunate 
terminations ha\e resulted in the hands of competent surgeons, nor is it 
unreasonable to assume that the trauma of repeated cuietlages mav tians- 
form an oiiginally benign process into one clinically malignant Even the 
mechanical forcing of viable cells through open blood-vessels and the pio- 
duction of metastases, seem quite within the range of possible results of 
surgical tiauma, especially so in cellular tumors” Ewing would give up 
curettage entirely and substitute routine tieatment with X-iay and radium, 
by which, he states, all these hazards may be avoided Ewing cites the 1 esults 

343 



) 


Fig 17 — (Case No 12 m text) 
Jul>, 1921 
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of treatment of giant-cell sarcoma at the Memorial Hospital in support of 
his opinion 

Before giving up curettage and other conservative operations, for X-ray 
or radium alone, we should examine carefully (i) all the available data to 
determine, if possible, how frequently these untoward results that Ewing 
mentions occur in actual practice, and (2) the end results thus far obtained 
b}^ radium and X-ray 

The statistics of Greenough, Simmons and Harmei, show 12 giant-cell sar- 
comas treated by operation, by curettage 7 cases, resection in 2 cases amputa- 



Fir 18 — (Case \o 12 in te^t ) October 1921 one >ear after to'^in treatment 

tion in 3 cases with onh one death from operation in a \ery extensne case 
Bloodgood, certainly could not have found any large percentage of these 
bad results, or he would have called attention to the fact in his numerous 
publications His latest senes of cases show 46 treated by curettage with 
no deaths An anahsis of my own cases shows no case of osteom\elitis 
following curettage or exploratorj operation, and no case of septic.emia 
Delated closure ot the sinus with subsequent infection did howerer, occur 
in 3 of our cases, in two of these the exploratory operation and curetting 
had been done at other hospitals , and in one Iiismuth paste had been 
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introduced into the cavity, which greatly delayed the wound healing and 
made amputation necessary a year later In one case, a severe infection 
occuired a few weeks aftei operation, requning amputation In both of 
these cases, the condition was an extensive giant-cell saicoma of the 
femur, and in both cases, amputation would have been advised In the 
majoiity of surgeons as the best primaiy method of tieatment Again 
both of these cases occuried before Dakin’s fluid had come into use, 
which, probably, might have made amputation unnecessaiy bo that 3 
out of nearly 50 cases would seem a rery small piopoition to justify the 



Fig 19 — (Case No 12 in text ) March 1923 

surgeon in abandoning curettage or even exploratory operation to determine 
the nature of the tumor Certainly, befoie giving up the surgical tieatment of 
giant-cell sarcoma, we should first be in possession of some convincing 
evidence that X-ray or radium will cure not only an occasional case of giant- 
cell sarcoma, but as large a percentage as surgical methods So far. we 
hare no data to show the relative proportion of cases cured by radium or 
X-ray compared with those cured by curettage alone or curettage supple- 
mented by radium or toxins Ewing cites one case m literature and the 
Memorial Hospital results So far at the Memorial Hospital we have had but 
two cases of giant-cell sarcoma in which the diagnosis was confirmed by 
microscopical examination in which the patient has been cured and remained 
well for a period of over three years ( i ) A small endosteal tumor, a benign 
giant-cell sarcoma of the upper end of the tibia, in which one dose of radium 
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was given a short time after curettage is well more than 4 \ ears , (2) a benign 
giant-cell sarcoma of the lower end of the femur, in which radium was used 
after curettage, and the treatment kept up for nearl} one and a half years, 
this patient is v ell now three } ears later j In both of these cases it should 
be noted that radium was not used alone but only subsequent to curettage and 
the appplication of carbolic acid Another case, in which X-ray was used in 
a probable giant-cell sarcoma of the upper end of the humerus, remained 
well for a period of nearly two years, and was then lost sight of , in this case, 
howe\er, there was no microscopical examination and the diagnosis rested 



k. 

Fig 20 — (Case \o 13 in text ) Giant- and spmdIe-ceF sarcoma of femur \%ith extensne 
in\oI\pment of entire knee-jomt exploratory incision toxins complete reco\ er> , patient 
uell 9 years later 

solely on the X-ra\ and clinical signs In several other cases in which the 
diagnosis rested upon clinical and X-ray evidence, the tumors have been 
apparent!} controlled and the patients are well at present, but none of these 
cases has gone beyond the three-year period 

It IS assumed that no bad results will follow the use of radium or X-rav 
in the treatment of long-bone sarcoma, and }et there is good reason to belie\e 
that if we could get a careful follow-up of all the cases treated by X-ray or 
radium, we should find unto\sard results quite as serious as those that ha\e 
been obserc^d following curettage Only recenth we ha\e had to perform 
amputation of the thigh in the case of a benign giant-cell sarcoma of the 
lower end of the femur in an adult, w’ho had original!} been treated at 
another hospital bi X-ra} after curettage and carbolic acid had been applied , 

TTHis raticnt has just suffered from a fracture of tbe femur just abo\e the origiml 
site of the tumor from a fall 
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111 October, 1921, he had six X-ray ' ti eatinents , he was admitted to the 
Memorial Hospital in Decembei, 1921, and had one ladmm treatment at 
that time, a second one was given in March, 1922, and a third, in October, 
1922 (total of 71,895 me houis) In the early pait of 1923, 3 - small ulceiated 
area developed just above the condyle, which slowly increased m size, and 
was accompanied by veiy severe pain During the last eight months, there 
has been a gradual atiophy of the soft paits above the knee, accompanied 
by progressive fibrosis , the 
pain has steadily increased in 
severity, requiring large doses 
of sedatives, amputation was 
peifoimed in Octobei, 1923 
Examination of the femur 
aftei lemoval showed that the 
saicoma had been entirely 
cured, and leplaced by a small 
c)St The amount of radium 
used in this case was less than 
one-half that used m other 
long-bone cases without harm 
Bancroft (Clinics of North 
America, December, 1921, p 
1747) reported a case of 
giant-cell sarcoma of the lower 
end of the radius, m which 
osteomyelitis developed fol- 
lowing X-ra}'^ and radium 
treatment, 100 mg of ladium 
were implanted in the cavity 
for five hours, after the second 
cuiettage on April 3, 1918 
The cavity was then filled with 

bone wax. X-ray was used p.o -(Case No 13 m text ) Showmg nature s at- 
f ollowing the radium treat- tempt to form a new condyle 

ment A severe X-ray burn occurred and the hand had to be kept 111 extension 
for several months The condition was such that amputation was advised, at 
another hospital, but the patient refused In Decembei, 1919, one and one- 
half inches of the lower end of the radius and ulna weie lesected During 
this period, the hand was practically useless On May 2, 1921, a fourth 
operation was done, following which, the patient’s condition was considerably 
improved, and sbe was able to perfoim her ordinary woik without pain 

Although the theoretical discussion of the question of whether giant-cell 
sarcomas are benign or malignant is most interesting, the practical side of the 
the question is of far gi eater importance The surgeon has charge of a 
patient who is suffering from a central tumor of the bone A careful clinical 
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liistoiy, followed by a thorough physical examination will, in many cases, 
enable him to make an accurate diagnosis This should always be supple- 
mented by an X-iay picture, which will usually furnish additional aid of 
great value In many cases, however, an accurate diagnosis cannot be posi- 



Fir 22 — (Case No 13 in text ) 

tnelv made without a microscopical examination by a competent pathologist, 
and in a fe\v cases not always with a microscopical examination 

If we are dealing with a small endosteal tumor of slow growth, vith an 
X-ray pictuie t}pical of a giant-cell sarcoma, and a microscopical examina- 
tion likewise showing the characteristic structures of this tumor, simple 
curetting follow^ed b} the application of carbolic acid ma}' be sufficient to 
cure the disease Bloodgood has demonstrated that m main instances a 
cure can be effected In this method Simple curetting, how'Cier, is often 
follow'ed In a recurrence of the tumor, as Nelaton lias pointed out in his 
monograph , and he recommended, in addition the application of strong 

348 



PROGNOSIS IN GIANT-CELL SARCOMA 

solution of zinc chloiide I have seen a numbei of cases in which cuietting 
and caibohc acid had little effect, and the operation was followed by rapid 
local lecunence and Stewart’s cases show the marked tendency to lecuirences 
after curettage In advanced cases, resection has been emidoyed with 
implantation of bone graft In my experience, in fai advanced cases, the 
disease can be often entirely eiadicated by curetting followed by the use of 
the mixed toxins of eiysipelas and bacillus piodigiosus alone, oi combined 
with X-iay oi ladium, and m these cases 
the legeneiation of bone has been sufficient 
to lestoie the normal function of the limb 
without the intioduction of bone giafts In 
a numbei of cases the disease has entirely 
disappeaied undei s}steinic injections of the 
mixed toxins alone, and in seveial cases it 
has disappeaied undei ladium following 
curettage, so that we have seveial methods 
of conti oiling giant-cell saicoma befoie 
resoiting to amputation In my senes of 
cases, amputation was pei formed nineteen 
times, in only ten cases as a piimaiy meas- 
ure, and in nine cases, after failuie to cqntiol 
the disease b)'’ conseivative methods of 
treatment 

There are at piesent at the IMemorial 
Hospital a number of cases of giant-cell 
sarcoma undei treatment by X-ray and 
radium Most of these cases aie showing 
improvement There has been no exploia- 
tory operation done in these cases, and 
theiefore, no micioscopical examination has 
been made, the diagnosis lesting entiiely 
upon the clinical and X-iay evidence The 
gradual replacement of the destioyed por- 
tions of bone by calcium salts has been 
regarded as a favorable X-ray or radium reaction In none of these cases, 
however, has the tumor disappeared and the patient lemained well for a 
sufficient length of time to justify one in legaiding him as cuied Theiefore, 
in our opinion, at the present time we have no lesults in the tieatment of 
giant-cell sarcoma to justify the substitution of ladium oi X-ray as a 
method of choice, in preference to curettage supplemented by prophylactic 
toxins and radium or X-ray A considerable number of peimanent cures 
have been obtained by the latter method, which method has the advantage of 
greatly shortening the period of treatment and the consequent disability 
While It IS true that the diagnosis of giant-cell sarcoma of the long bones 
can be made by clinical and X-ray evidence alone in the majoiity of cases, 
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Fig 23 — (Ctsc No 14 m text) Gi'int- 
and spindle-ceU sTtcoma of femur which 
had broken through the bony shell, in- 
xohing the soft parts, extensive inva- 
sion of the knee-joint and upper end of 
the tibia 1 rented by curettage, toxins 
and radium 
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there is a chance of error m about thirty-three per cent of the cases Doctor 
Herendeen found that in twenty-four cases m which the diagnosis of giant-cell 
sarcoma was made on clinical and X-ray evidence, the subsequent histor) of 
the case showed that the diagnosis was wrong in se^en cases 

There have recently been observed at the Memorial Hospital two cases 
which illustrate very well the disadvantages of rel3^]ng upon the clinical 
and X-ray evidence for a diagnosis in long-bone tumors , (i) patient had been 
treated for nearly six months elsewhere as a case of productive osteitis of the 

tibia, this was the opin- 
ion of many expert sur- 
geons and X-ray men 
who had seen the case, 
at the end of six months 
when it became evident 
that the trouble was a 
malignant tumor rather 
than osteitis, amputation 
was performed, but it 
was too late to save the 
life of the patient, (2) 
a tumor of the upper end 
of the femur which, 
from the clinical and 
X-ra}' e\ idence, seemed 
undoubtedly a giant-cell 
sarcoma of the benign 
type , after eight months’ 
treatment, with little im- 
provement, exploratory 
operation was performed 
with curetting , the tumor 
chondro-sarcoma (Doctor 
Ewing’s diagnosis) , b}"^ this time the patient’s general condition was so poor 
that an amputation was no longer possible 

I belie\e that the question of whether radium or X-ray is the best method 
of treating giant-cell sarcoma of the long bones should still be regarded as 
subjudice Doctor Herendeen, at the Memorial Hospital, is making a \er} 
careful stud} of the effect of the hlgh-^oItage X-ray machine in a senes of 
these cases, and we are also using radium in another series of cases but 
sufficient time has not yet elapsed to determine the end-results Dr Robert 
Abbe, I belie\e, was the first one to point out the ver} remarkable effect of 
radium on a giant-cell sarcoma of the jaw, m which case the jaw was com- 
plete!} restored in form and function and the patient remains in good health 
twent} }ears later (published with illustrations in the Medical Record, 
1893-4) The treatment of giant-cell sarcoma of the long bones, however, 
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Pig 24 — (Case Pso 14 in text ) Patient uell >ears later 

proved to be a degenerating chondroma or 
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is, 111 niy opinion, a much more difficult pioblem than that of the jaw If it 
can be proven that better oi even as good lesults can be obtained with ladium 
or X-iay than by cuiettage and escaiotics followed by toxins oi ladium, 
I am very ceitam that the suigeon will be only too glad to substitute X-iay 
01 ladium as the method of choice 

We believe that Bloodgood’s latest statistics furnish convincing evidence 
of the efficacy of the plan of tieatment which he advocates, / e . immediate 
and very thoiough cuiettage, washing out the cavity with caibohc acid, 
alcohol and zinc chloiicle (50 pei cent solution) , and if the frozen section 


shows any evidence of saicoma, intro- 
ducing ladium needles at the tune of 
operation , leaving the wound open for 
subsequent study of the tissue filling 
up the cavity, and foi fuithei treat- 
ment if necessaiy The introduction 
of radium needles, we believe, unneces- 
sai y and may pet haps lead to infection 
In regard to the use of radium 
alone m these cases, Bloodgood states 
“My personal obseivations in a few 
cases do not confiim the view that 
radiation is a specific therapy for giant- 
cell tumors ” Kelly repoits a case of 
a tumor of the lower end of the ladius 
which had recuried after two cuiet- 
tings , and prolonged radiation tin ough 
intact bony shell had had no effect, 
a third curettage with introduction of 
ladium was followed Ity apparent cuie 
Bloodgood had anothei sinnlai per- 
sonal case He states that Gaensler, 
after a first curettage, introduced radium , 
radium accomplished a cuie in this case ” 



Fig 2 $ — (Case No 14 in text ) 

“ but we have no proof that the 


While we completely agree with Bloodgood on the method of conseivative 
treatment of central tumors of the long bones, we aie even moie conseivative 
than he is in that we not only abandon the use of amputation in these cases, 
but resection as well in a certain group which are clinically and microscopi- 
cally benign Furthermore, our series shows that the veiy considerable por- 
tion of bone that has been destroyed can be entirely repaiied by Nature, with 
restoration of function, without any bone graft 

In addition to curettage and eschaiotics, we believe it advantageous to 
use the mixed toxins of erysipelas and bacillus prodigiosus, and radium 
pack, if available but not until the cavity has nearly closed, thereby 
greatly decreasing the number of recurrences and hastening the recovery 
of the patients 
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I belie\e it unwise to introduce radium tubes into the caMt} of bone after 
curettage In those cases, which chmcalh and microscopical!} appear to be 
malignant or probabh malignant, wt would use the same method of treatment, 
but if after a Aery few' w'eeks, the disease is not controlled, w'e would then 
amputate, and follow' the operation b} toxin treatment We belieAC that mam 
Ines are lost by prolonging conserAatne treatment m this t}pe of case which 
might be saved by earlier amputation Up to the present time we ha^e no 
CAidence to proAe that a single central malignant sarcoma of the long bones 

or a single periosteal 
osteogenic sarcoma has 

X-raA alone, or cAen com- 
Avith c u r e 1 1 a g e 
Hence it Avould seem un- 
wise to continue for an} 
length of time radium 

f developing 

U during such treatment 

Our opinion that earlier 
- amputation should be per- 

osteogenic 
sarcoma group 
supported by the fact 
38 cases of sar- 

amputation fol- 
lowed by propliA lactic 
treatment A\ith the toxins 
of erysipelas and bacillus 

Fig 26 — (Case \o 14 in text ) . . ^ 

prodigiosus 22 ot the 
patients AAere alne and AAell from 2-28 }ears, 20 AAere alne from 3-2S a ears 
and 9 AAere alne and Avell from 9-28 a ears Of these 22 cases, 4 AAere central 
giant cell (3 of the femur and i tmia) in aaIucIi conserAatne treatment had 
been tried and failed, 18 cases AAere periosteal sarcoma (a microscopical 
diagnosis Avas made in eAer} case), and of these, 17 AV'ere Avell from 3-28 
}ears and one died eight }ears later of metastases in the lungs 

Tieatmcnt ui Personal Sciics of Cases In the present series of cases, 
primar} amputation AAas done mil cases, it Avould seem good eAidence that 
conserAatne treatment AAas not indicated in most of these cases from the fact 
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Fig 26 — (Case \o 14 in text ) 
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that seven of the patients later died of metastases, one, six years after 
amputation , of the others two are living, one, twenty years later, and one, 
SIX 3*ears later Amputation was employed in eight other cases, but not 
until conservative tieatment had been tried, in two of these cases ampu- 
tation as done for infection, after the disease has been apparently con- 
trolled and in one, for the se\ ere pain associated with radium burn In 
one case, a giant- and spmdle-cell sarcoma of the lower end of the femur. 



Fig 27 — (Cast No 14 in text ) 

amputation nas done more than a year after toxin-treatment had been 
given, when the disease was under apparent control, for an injury to the 
popliteal artery caused by spiculs of bone from a pathologic fracture , the 
patient remained r\ ell more than ten j’ears later In four cases amputa- 
tion was done after conser\ atn e treatment had been tried and failed , one 
of these cases uas treated with toxins and curetting, with apparent 
recot erv , recurrence took place eight months later , amputation , patient 
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well two >ears later The other three cases were treated with X-ray in 
one case, and radium in two cases, two died of metastases, and one is 
w ell at present, six months later 

A brief explanation of the end-results in the eleven cases of giant-cell 
sarcoma treated by primary operation 

1 T , male, extensive giant-cell sarcoma of lower end of femur (see case No 

21 in Femur Table) , amputation performed at the Chatham General Hos- 
pital, Ontario, Canada, followed by toxin treatment given under my direction 
The patient was well when last traced, six years later 

2 R, female, central sarcoma of lower end of femur (see case No 20 in Femur 

Table) Amputation was performed twenty-two years ago b}'' Dr Vander 
Veer of Albany, N Y , no prophylactic or other treatment was given later 
The patient came under my observation two years ago, for another trouble, 
at that time there was no evidence of a return of the sarcoma, twenty 
years after the amputation I obtained a slide of the original tumor 
from the Bender Laboratory, and it was pronounced a typical benign 
giant-cell sarcoma 

3 B , male (see case No i m text) 

4 F, female (see case No 7 in text) 

5 W , female, central sarcoma of upper end of tibia , amputation by Doctor Bull 

in igoo, patient came under my care six years later, suffering from lung 
metastases The original tumor had been pronounced a giant-cell sarcoma 
by a competent pathologist , but Doctor Ewing, on reviewing the slides after 
the death of the patient, pronounced it a malignant giant-cell sarcoma, not 
the benign type 

6 S , (see No 10 m text) 

7 R , female, giant-cell sarcoma involving lower portion of shaft of femur 

(see case No 4, Femur Table) Amputation performed followed by toxin 
treatment, the patient remained well for nearly three years and then died 
of extensive metastases involving the bones of the pelvis and lungs 

8 S , male, giant-cell sarcoma of tibia (see case No 6 in Tibia Table) 

9 H , (see case No 5 m Humerus Table) 

10 R, male, giant-cell and spindle-cell sarcoma of fibula, (see case No 9 in 

Radius Table) 

Excision of very large tumor with entire fibula, Avound treated by Keating- 
Hart fulguration before being closed, three days later, there developed 
extensive gas gangrene, for which I did an immediate amputation, good 
reco\ery, end result not known 

11 Doctor P’s case, (see case No 13, Tibia Table), sarcoma of upper end of tibia, 

amputation \vas performed, after which I was consulted as to further 
treatment The toxins w^ere advised as a prophylactic measure, but the 
treatment was not earned out When last traced, several years later, the 
patient was still m good condition 

In 7 of tins group ot ii cases, metastases developed, in 3 of the cases 
(Nos 3, 4 and 7) the amputation was performed by myself, and in No 5, 
b} Doctor Bull, so that I had an opportunity of studying the sections m only 
four cases of this group A microscopical examination was made in case 
Nos 3 and 4 bj Doctor Ewing, m both of these cases, the tumor was of such 
rapid growth, and the clinical features so typically malignant, that I did an 
immediate amputation without exploration On reviewing case No 3, Doctor 
Ewung stated that it w^as a highh^ malignant telangiectatic sarcoma, and that 
his original report w^'as an error in diagnosis In case No 4 the clinical histor} 
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of very rapid giowth prioi to the amputation, lapid lecunence, and death 
within a few months, prove that this case, likewise should not be classed 
in the benign giant-cell gioup Case No 7 clinically, and from the X-ray 
pictuies, closely lesembled a benign giant-cell tumor, the microscopical diag- 
nosis 111 this case was giant-cell sarcoma (Doctor Jeffries) , but the slides 
were lost in moving fiom the old Polyclinic Hospital to the present hospital, 
so that I have not been able to get other opinions on the histological structure 
of the tumor In this case, the patient had prolonged toxins after amputation, 
which may 01 may not have had anything 
to do with the fact that she remained 
well for three years before metastases 
developed In case No 5 ? tumor had 
been pronounced a giant-cell sarcoma by 
a most competent pathologist at the time 
of the operation, but Doctor Ewing, on 
leviewing the slide aftei the death of the 
patient, stated that it was not of the 
benign giant-cell type In the other cases, 

I have not been able to obtain any slides 
of the lumois But the fact remains 
and an important fact that, at the time 
of the operation, the diagnosis of giant- 
cell sarcoma was made by competent 
pathologists in all of the 7 cases m which 
metastases latei developed In one case 
only, case No 6, did the pathologist state 
that there were present two different 
types of giant cells, the benign and 
malignant, making the prognosis doubtful 
From the point of view of furnishing 
important aid to the surgeon m enabling 
him to determine the best method of treating these cases, it is the primary 
diagnosis of the pathologist, made at the time of Hie" operation, and not the 
one made after the end-results are known, that is of account 



Fic 28 — (Case No ism text) Giant- and 
spmdle-cell sarcoma of upper end of tibia» 
complete destruction of s inches of bone 
Treated by curettage, toxins and radium 
Picture shows condition five years later, re- 
placement of neu bone 


Locality tn Personal Senes of Long-bone Cases — Femur^ 22 cases, tibia, 13 
cases, humerus, 6 cases, fibula, 2 cases, radius, 7 cases, ulna, i case Total,' 51 
cases In addition, we have observed 10 cases of giant-cell sarcoma of other 
bones Jaw, 3 cases , spine, 3 cases , sacrum, i case , ilium, 2 cases , sternum, i case 
Total, 10 cases 

In 19 of 22 femur cases, the disease occurred in the lower third and in 3 cases 
m the upper third , in 13 tibia cases, the upper third was the seat of the disease in 
12 cases, in 6 humerus cases, the disease occurred in the upper third in 5, and in 
the shaft in i case 

Age t— Five to lo years, 4 patients , 10 to 15 years, 5 patients , 15 to 20 years, 

$ While Bloodgood believes that giant-cell sarcoma rarely occurs under the age 
of fifteen years, our present series shows nine patients less than fifteen years of age, 
and four patients less than ten years ’ 
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8 patients, 20 to 30 years, 17 patients, 30 to 40 years, 6 patients, 40 to 50 years, 
5 patients , 50 to 60 years, 4 patients over 60 years, i patient , total, 50 patients 
Dwation of Disease — Less than 6 months in 25 cases, from 6 months to 1 year 
in 9 cases, from i year and over in 6 cases, not kno\vn in the remainder 

Tiauma — In 28 or 56 per cent of the cases there was a history of antecedent 
trauma, in 15 cases there was no trauma, and in 7 cases it was not stated 



Fig 29 — (Case No is in text ) 

As to the nature of the trauma m 5 cases there was a sprain, in 6 cases a 
recent fracture, m 5 cases a blow and in 12 cases a fall 
Sc't Male 23 cases 

Female 27 cases 

Mic) oscopical E'launiiafwii A microscopical diagnosis of “giant-cell 
sarcoma” was made in 38 cases, of “giant- and spmdle-cell sarcoma’ in 5 
cases, of “microscopically spindle but from clinical X-ra) examination a 
t) pical giant-cell sarcoma ” in 1 case There was no microscopical examina- 
tion made in 6 cases In 23 of the 44 cases, the microscopical examination 
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was made by ^Doctor Ewing* In many cases, the diagnosis was confiimed 
by seveial pathologists 

Method of Treatment m Living Cases 


Toxins alone 

3 cases 

Toxins and curettage 

S cases 

Toxins, radium, curettage 

6 cases 

Radium and curettage 

4 cases 

Toxins and amputation 

2 cases 

Radium and X-ray 

7 cases 

Curettage alone 

2 cases 

Amputation alone 

I case 

Resection alone 

I case 

X-ray and amputation 

I case 

32 living cases 


Of the entire series of 50 cases, 32 patients aie alive, 10 have died (9 of 
metastases, i of nephritis a year and one-half after amputation), i patient 
was in a hopeless condition from metastases when last seen and will probably 
die, and 7 patients have not been traced In 24 cases the limb was saved 


22 femur 
13 tibia 

6 humerus 

2 fibula 

7 radius 

1 ulna 

5 jaw 

2 spine 

I sacrum 
I ilium 

I sternum 


End-) csults 

17 are living and 8 well, 3 to 20 years later , 5 died (4 with meta- 
stases), (i nephritis, years after amputation) 

7 are living and 5 well, 4 to 17 years later , 3 died of metastases, 

3 not traced 

2 are living and well, 2 to 4 years later, 3 died of the disease, i 
recent case getting worse 

2 cases traced foi only a short period 

6 are living and well, 3 to 15 years later, i recent case 

I case seen in consultation, later resected by Doctor Bloodgood, 
well 10 years 

I well 8 years, then died of other trouble , i died of rapid increase 
of local disease wathout definite metastases , no autopsy , i 
not traced 

I living and well, 21 years later, i living and well, 2 years later 
(patient still alive but paralyzed) 

I case, disease held in check with toxins and radium for 3 years, 
but not cured 

I case treated by repeated operations with rapid recurrences , 
radium tried without success , toxins for a long period, with 
breaking down of tumor , curettage , patient well 5 years, then 
died of probable nephritis 

I case, inoperable, with extensive metastases in glands of neck, 
toxin treatment with marked improvement and apparent con- 
trol, later died of nephritis 


TO BE CONTINUED 
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ADAMANTINE EPITHELIOMA OE THE LOWER JAW"= 

CLINICAL EEPORT OF TAVO IJNUSITAL CASES 

By J Shelton Horsley, M D 

OF Richmond, Va 

In order to comprehend the etiology and structure of the intrinsic tumors 
of the jaw whose origin is connected with the development of the teeth, it is 
necessary to review the embryology and the histology of the teeth There is 

a rather striking resemblance 
between the origin of the 
hair and the teeth Scudder 
has called attention to this 
analogy (Scudder, C L, 
Tumors of the Jaw, 1912, 
pp 163 and 165) In the 
first stage of specific develop- 
ment of both hair and teeth, 
the earliest change noticed is 
that the deep layers of the 
epidermis form buds and 
grow into the tissue beneath 
It, dipping into the mesen- 
chyma of the alveolar proc- 
esses At the same time, a 
papilla arises from the 
mesenchyma which grows up 
into the epithelial cord 

One of the early stages in 
the embryology of the teeth 
IS represented by Fig i In 
a 40-mm embrjm about the 
beginning of the third month, 
a shelf of epithelial tissue, a 
development of the original 
bud or cord from the under 
surface of the epidermis, 
pushes down This is called 
the dental lamina During the third month of fmtal life the anlages of all the 
temporary teeth are laid down About the same time a thin portion of this 
dental lamina buds out and forms the anlages of the permanent teeth A 
papilla from the mesenchyma pushes up into the cord of epithelium as shown 

* Read before the Southern Surgical Association, December ir, 1923 
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Fig I — Dentil anlages from a human fetus 40 mm long 
(Jordan Fig 312 ) LF dental grove, M oral cavity OK 
mesoblast of upperiaiv, UK anlages of loygr lau , OL epithe- 
lium of primitive upper lip and UL of the loner lip, ZL den- 
tal lamina LFL labial lamina Pp dental papilla (X 60 ) 
(After C Rose ) 
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Fig 2 This epithelial cord is converted into an isolated closed sac, the 
enamel organ, by the development of a membrane, the dental sac, which severs 
the epithelial bud from its original stalk and at the same time surrounds the 
papilla from below The primitive tooth thus lies within the dental sac which 
develops about the end of the third 
month (Fig 3) 

The enamel organ sits upon the 
papilla as a cap and the papilla pushes 
into this closed sac Within this sac 
is a rather soft material called the 
enamel pulp In the earlier stages 
the sac of the enamel organ reaches 
almost to the base of the papilla 

From the papilla is developed the 
dentine, which is the hard ivory sub- 
stance of the tooth, and upon the 
dentine in that portion of the tooth 
which IS above the gum rests the 
enamel, consisting of very hard prisms 
These arise from the layer of the 
enamel organ in contact with the 
papilla, and are formed by the C}lin- 
drical cells nearest the papilla called 
ameloblasts, into which calcium salts, 
chiefly calcium phosphate, are de- 
posited, making a substance of extreme 
hardness The outer layer of the root 
of the tooth, or the cementum, is 
developed from mesenchyma and is 
formed by ossification of that portion Re-drauj-n 
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Fig 2 — ^\^ertical section of cuspid of human 
fetus, showing the budding of the primitive epithe- 
cord (X 70) (Marshall s “Operative Dentistry* ) 
^cudder, Fig 152) A, primitive epithehal cord, 
B budding of the primitive epithelial cord, C, 
enamel organ , D, dentin papilla , E, epithelial cells 


of the wall of the dental sac which 
covers the base of the dental papilla 
and the root of the tooth The cemen- 
tum has no epithelial connection 
The dentine, on which the enamel 
and the cementum rest, is developed 
from cells called odontoblasts, and is penetrated by an abundant system of 
canals containing branches from the odontoblasts and nerves 

The enamel pulp consists of soft material within the enamel sac and 
at first seems to resemble syncytial tissue As the tooth develops, the cells 
take form and become stellate with long anastomosing processes No blood- 
vessels penetrate the enamel organ, though blood-vessels, nerves and lymph- 
atics communicate freely with the papilla through the dental foramen below 

(Fig 4) 

The outer layer of the enamel organ which lies on the interior of the 
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dental sac except at the base of the tooth forms several layers of flattened 
epithelium According to Jordan (Jordan, H E , Text-book on Histology, 
2nd edition, 1920, page 335), “Remnants of this cell layer frequently persist 
in relation to the inner margin of the bony alveolus ” The bony alveolus is 
formed by ossification of the connective tissue around the embryonal dental 
sac Such remnants of epithelial tissue can give origin to the epithelial tumors 
which are found in connection with the teeth The dental root cyst may 
arise from portions of this epithelium attached to the root of the tooth and 
carried down into the jaw by the development of the root The dentigerous 

cyst comes from the 

dl I 


abnormal de- 
velopment of the 
dental sac 

One of the most 
interesting tumors of 
the jaw IS the ada- 
mantinoma, or ada- 
mantine epithelioma, 
to which the excellent 
woik of Bloodgood 
has called attention 
This tumor, while 
unusual, is not lare 
In its development, 
columnar cells are 
conspicuous These 
are supposed to be 
analogous to the 
ameloblasts of the 
enamel organ and 
often form what 
lesemble tubules or acini, containing, however, a structure like the enamel pulp 
with poorl}'- differentiated stai -shaped cells, or, in some instances, apparently 
squamous epithelial cells Not infrequently this material forms a cyst which 
may enlarge, probabl}’’ b}”^ coalescence with adjoining cysts, and make a cavity 
of considerable size Some authors, as Broders, A C , and MacCarty, W C 
(Epithelioma, Surgery, Gynaecology and Obstetrics, vol xxvii, August, 
1918, pp 141-151), and Buchtemann and Kolaczek, thing that the 
adamantinoma de^ elops directly from the epithelium of the gum and not 
from the enamel organ The accompanying two photomicrographs, 
kindl} given by A C Broders (Figs 8 and 9 ), are very suggestne of such 
an origin The columnar cells that are found in adamantinoma resemble 
somewhat the basal cells of the epidermis of the gum 

According to Broders and MacCarty, the stellate cells, which are supposed 
to correspond to the enamel pulp, may resemble the prickle cells of the 
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Fig 3 — Section of first milk incisor of a human embryo 30 cm 
long Frontal section through lower jaw (X30) (Rose) (Schaffer Fig 
739) DK tooth pulpjd odontoblasts, a bone of alveolar process of 
jaw, en en inner and outer layers of enamel organ, SP enamel pulp, df 
dental furrow, e mouth epithelium, dl remains of dental lamina, b ceM 
bndge connecting this with tooth germ, r reserve germ for permanent 
tooth en germ of 2nd milk incisor cut obliquely 
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epidermis Then, too, they assert that cysts similar to those usually found 
in adamantinomas are also seen in squamous-cell cancers as a lesult of the 
degeneration of cells As the enamel organ aiises from the undei surface 
of the epidermis of the gum, it is quite possible that the adamantinoma may 
come directly from this tissue There are many basal cell cancers in which 
this same type of columnar epithelium of an adamantinoma, conesponding 
to the basic or germinal layer, is found (Figs lo and ii ) The clinical 
couise of adamantinoma, however, 

IS quite different from that of 
basal-cell cancer 

Of the two cases reported here, 
the first seems a diiect descendant 
of remnants ot the enamel organ 
111 the other, which contains what 
appears to be epithelial tissue, the 
origin is more obscuie 

Casi I — Mrs JEW, aged 
twenty-nine, referred by Dr B F 
Ro3^al, of Morehead City, N C , 
entered St Elizabeth^s Hospital on 
January i6, igig She had ptosis of 
the stomach and transverse colon, 
cholecystitis, and a cyst in the right 
lower jaw This was thought to be 
a dentigerous cyst The cyst was 
first noticed in 1917, though there 
had been pain in the lower jaw for 
the past eleven years The pain 
was frequently rather severe About 
nine months ago some operation was 
done b}'' another surgeon, and a few 
months later operation was per- 
formed upon the cyst The technic 
of these operations could not be 
determined, but it was doubtless an 
incision from within the mouth No 
permanent relief w^as obtained On 

January 17, 1919, I operated, phcating the gastrohepatic and gastrocolic omentum 
and removing the gall-bladder, which was very adherent After completing the 
abdominal operation, a transverse incision, on a level with the lower portion of 
the ear, was made over the cyst in the jaw The cyst seemed to be about two inches 
in diameter It appeared bluish in color, and there was no bone covering this por- 
tion of its exposed wall The cyst was incised, and more than an ounce of slightly 
muddy fluid was evacuated The cyst wall was removed as far as possible by 
curetting The cavity was filled with the Moorhof iodoform plug, and the wound 
was closed in layers with tanned catgut Convalescence was satisfactory except 
that some of the Moorhof plug worked through the incision and the scar was very 
prominent On February 12, 1919, the scar was excised under local anesthesia, 
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Fig 4 — Section of developing tooth through junc- 
tion of enamel and dentine (X 400) (Modified from 
Piersol ) a, intermediate layer of enamel organ, b, 
ameloblasts, c, young enamel with Tomes processes, 
d granular layer Tomes, e, dentine, f, odontoblasts 
g, embryonal pulp-tissue 
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and the wound united with a subcuticular stitch of silkworm gut, over which was 
placed an epidermal suture of fine silk She was discharged February 17, 1919 
The patient returned on May 31, 1923 The growth on the jaw had increased 
in size After leaving the hospital in February, 1919, she felt well for several 
months, then pain of a dull aching character began in the left lower jaw, and 
occasionally extended down her neck and to the back part of her head During 
the last six months there has been a marked increase in the size of the growth 

in the lower jaw, 
which for a time 
after the opera- 
tion was hardly 
observable The 
pain has also 
increased 

On inspection 
there was a large 
growth m the 
right lower jaw 
Ron tgenographic 
report by Dr 
Fred Hodges fol- 
lows “ There is 
an extensive cys- 
tic involvement of 
the bone extend- 
ing from the first 
bicuspid tooth 
back beyond the 
angle of the jaw 
on the inferior 
border , and on 
the superior bor- 
d e r, practically 
back to the con- 
dyle of the jaw The jawbone is practically entirely destroyed, and there are a 
good many bony septa dividing this area into many different parts 

On June i, 1923, the patient was operated upon under gas-ether An incision 
was made from about the middle of the right mastoid process downward, forward 
and inward, along the border of the lower jaw to the middle of the neck The 
tissues were dissected down, and the facial vessels were doubly clamped and divided 
The whole mass of tissue was dissected up, taking care to keep close to the jaw- 
bone The wall of the tumor was exceedingly thin, and at one point anteriorly 
Avas opened A small amount of thick, clear, yellowish fluid containing some 
flocculent particles was evacuated This was washed off with sterile water The 
dissection was earned beneath the jaw, and the attachment of the muscles to the 
right half of the jaw w'^as severed Anteriorly there were a few’’ enlarged lymph - 
nodes, and these w’ere left attached to the tumor The incision w’^as carried 
through the lower hp and the bone was divided anteriorly, about one-half inch 
in front of the diseased tissue The grow^th was then retracted outward, and the 
dissection was made mternall>, preserving as much mucosa as possible and packing 
the mouth with gauze to prevent aspiration of blood The bone was severed 
posteriorly wuth bone forceps The growth involved the anterior portion of the 
ramus of the jaw A small fragment was left at the upper part, and this was 
remo\ed separateh The raw surface at the stump of the bone was cauterized wnth 
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Fig 5 — Drawing of specimen remo\ed from Case I external view 
On the right is a small margin of healthy bone with the aheolar process 
containing three teeth On the left the tumor has been exposed during 
removal of the grow^th and below attached enlarged lymph nodes which 
on section were merely hyperplastic 
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the electric cautery The mucosa of the mouth was sutured with a continuous 
suture of tanned catgut The skm wound was closed with a continuous suture of 
silkworm gut, leaving a drainage tube through the posterior end of the wound 
No effort was made to fill m the defect left by removing the 3aw, as the mouth 
cavity had been widely opened and it was felt that a graft would not take at this 
time The operation lasted one hour and twenty minutes 

The specimen consists of the tumor from the lower jaw, together with one 
lymph-node which is enlarged and soft The tumor is three and one-half inches 
long, by two inches wide On the upper surface is the alveolar process with three 
lower teeth anteriorly They seemed quite firmly imbedded m the gum Externally 
most of the growth consists of a bulging out and thinning of the bone until at most 
places the bone is 
merely the thick- 
ness of parchment 
and over some 
areas has disap- 
peared Both an- 
teriorly and 
posteriorly there 
is about one-half 
inch of healthy 
jawbone, except 
at the upper por- 
tion posteriorly, 
where the section 
ivas made partly 
through diseased 
tissue and the 
small remaining 
fragment of dis- 
eased tissue re- 
moved nith bone 
forceps (Fig 5 ) 

Longitudinal incision with a knife shows m the lower half of the specimen several 
cavities whose wads are lined with a thin membrane, beneath which is a very thin 
layer of bone The bone can be readily dented with the finger There is a small 

bridge of bone along the alveolar process containing the teeth Just in front of 

what corresponds to the angle of the lower jaw and internally the wall of the tumor 
IS very thin The cysts communicate and there are incomplete partitions between 
them The wall is smooth In the upper posterior portion of the specimen, there 
IS a solid mass of tissue which fills a compartment This is rather soft and most of 
it IS a pale yellow, though anteriorly and below the tissue is purplish in color All 
of the tissue can be easily separated from what appears to be the capsule, which 
resembles very much the wall of the cysts that contained fluid (Fig 6 ) The 

lymph-node on section is oblong, about an inch in diameter, and soft It seems 

to be hyperplastic Microscopic sections in celloidin show typical structure of 
adamantine epithelioma, or adamantinoma The columnar cells are abundant, 
and are arranged somewhat irregularly as tubules or as acini In portions of the 
growth there is a myxomatous-like material wth stellate cells resembling enamel 
pulp (Fig 7 ) The patient made a satisfactory recovery from the operation, 
and left the hospital on June 20 , 1923 

Under date of December 6, 1923, in a letter from Doctor Royal, the patient’s 
family physician, he says that soon after returning home the patient had a small 
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Fig 6 — Drawing of spccimcin ^hov* n m Fig 5 An incision has been 
made along the outer wall Note the thin capsule of the gronth, and m 
the right side a cyst containing smooth walls with imperfect partitions 
Through about the centre of the specimen is a complete partition^ and on 
the left IS soft content To the left of the central partition the material 
is a dark purplish color In other portions the solid material is yellowish 
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sinus in the chin, which led down to the bone He dilated and curetted this sinus, 
and it promptly healed He has not seen her very recently He says the deformity 
IS inconspicuous, being only a slight flattening, and the scar is hardly visible as it 
lies largely in the fold of the neck 

Under date of December 8, 1923, the patient writes me that so far as she 
can tell there is no recurrence, but that the jaw pains her some, and ‘'swells when 
I eat or worry ” The swelling may be due to the action of the parotid gland 
Casl II — This patient, Mrs ART, aged forty-one, referred by Dr J 
Bolling Jones, of Petersburg, Va, entered St Elizabeth's Hospital, on May 19, 
1918 The family history was of no significance She first noticed some swelling 

under her tongue 
on the right side 
of the m o u t h 
about twenty 
years ago This, 
houever, did not 
trouble her until 
the last few 
years when it en- 
larged and the 
jawbone a p p a r- 
ently was affected 
She had been 
operated upon 
about two years 
before this by an- 
other suigeon, 
who had removed 
a portion of the 
alveolar process 
from the lower 
right jaw 

There was a 
recurrence of the 
growth It in- 

Fig 7 — Photomicrograph of the tumor shown in Figs S and 6 The volvcd the lower 
columnar cells of which this growth is largely composed are arranged jaW OH the right 
somewhat irregularly as tubules or acini In the lower right corner is part , f^ndintr 

o^ a mass of tissue resembling somewhat enamel pulp Areas of this kind Side, eXLeiluing 
are common m the section and often are of large proportions (X iSo ) from a short dis- 
tance from the sjmphysis back to near the angle of the jaw It was rather sharply 
circumscribed, though it apparently infiltrated the immediate tissue along the 
adjacent portion of the floor of the mouth 

An incision w^as made along the lower border of the right side of the jaw, 
extending up o\er the chin in the midhne The bone near the midhne was divided 
wuth a wire saw^ The growth w^as dissected out with the electric cautery, taking 
care to include the adjoining adherent tissue The jaw’' w^as saw^d posterior^ 
at the angle A graft w^as taken from the tibia The ends of the graft and 
the stumps of the bone of the jaw^ were drilled and the graft w^as fastened in 
position with kangaroo tendon An effort was made to suture the mucosa of the 
mouth o^er the graft There was some tension in the suturing, and the mucosa 
could not be satisfactorily approximated The wound w^as closed and a small dram 
of catgut was inserted at the posterior angle 

The specimen consists of the right side of the lower jaw^ extending from 
near the swnphjsis to a point just anterior to the angle of the jaw' The specimen 
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measures two and one-half inches in length At the two extremities there appears 
to be healthy normal bone Between these there is a tumoi which bulges the bone 
111 all directions On the internal surface of the tumor a small amount of soft 
tissue IS adherent This presents a charred appearance resulting from the dissec- 
tion with the electric cautery There is a very thin capsule of bone around 
most of the groivth At other points the bone seems to be entirely missing, and is 
replaced by a fibrous capsule Where the bone is present it is exceedingly thin 
and can be easily dented with the finger (Fig 12 ) On section the tumor seems 
to be solid without any cystic formation The jawbone has been expanded and 
absorbed, so that the thin capsule can be readily cut with a knife The tumor 
has a yellowish appearance with occasional red specks It is moderately firm, 
but elastic It is not encapsulated, though it is distinctly circumscribed It appears 



Fig 8 — Photomicrograph of adamantinoma showing apparent origin of 
growth from the epithelium of the gum (X 50 ) (From A C Broders ) 

to displace the tissue as it grew, though there is some infiltration at certain areas 
This, however, is limited (Fig 13 ) A block is taken for celloidin section 
(Fig 14 ) 

Infection followed, and the graft had to be removed The wound gradually 
healed, and the patient left the hospital on June 21, 1918 

On October i, 1920, she was admitted to the hospital, and a sebaceous cyst 
of the scalp was removed and a small enlargement on the alveolar process of the 
left side of the jaw was removed with a curette and the tissues were thoroughly 
cauterized There was no evidence of any growth on the right side Microscopic 
examination did not show this tissue to be a recurrence 

On September 23 , 1921, she was admitted with a small recurrence, and oper- 
ated upon The anterior part of the incision m th6 neck which was made in the 
first operation was incised and the end of the jait^bone was exposed A small 
portion was cut away with bone forceps The bone appeared to be normal 
There was a nodule’ in'^the fldor of the mouth on the right side about an inch 
from the bone This' Was diske'cted out without Ppening the mucosa and the tissue 
was examined with frozen ’sections The nodlile Was firm and about one-quarter 
inch in diameter A frb^en section showed malignancy The tissues around the 
nodule were -thoroughly cauterized with electric '-ciutery without penetrating to 
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the mouth The wound was closed with sillcsvorm gut, leaving a rubber tube for 
drainage A small nodule on the exterior surface of the bone about two inches 
from the midline was exposed and curetted There appeared to be no evidence 
of malignancy This wound was thoroughly cauterized with the electric cautery 
The operation lasted fifty minutes 

The specimen consists of the small piece of tissue described m the operation 
A gross section shows a firm, yellow growth that is not encapsulated There is a 
small amount of muscular tissue attached Microscopic section shows the growth 
of the same nature as the original The histologic appearance of the original 
tumor removed by me was so unusual that I was unable to make a definite diag- 



Fig 9 — Section from the central portion of the tumor shown in 
Fig 8 which gn es a more characteristic appearance of adamantinoma 
(X 50 ) (From A C Broders ) 

nosis except that it was malignant Sections or blocks of tissue were submitted to 
several prominent pathologists 

Dr J C Bloodgood, under date of August 2, igiQ, said This section 
shows tubular alveoli of cells whose nuclei take the haematoxyhn stain, imbedded 
in a very fibrous stroma These alveoli are not all tubular, some are irregular 
masses and the question is what these cells are They do not resemble adamantine 
epithelium They show more pearly body formation Many of the cells are 
vacuolated They do not appear to be a type of sarcoma I am inclined to think 
that the diagnosis rests between a carcinoma arising in the gum, or one of the 
rare forms of adamantine epithelioma, in which the peculiar degeneration is not 
well marked I shall diagnose it jaze; adamantine epithelioma until I hear more 
definitely from Doctor Horsley” 

Dr A C Broders, of the Mayo Clinic, under date of July 15^ 1918, sa>s 
‘‘From the tissue that >ou sent from Mrs T some time ago, I ha\e made a 
number of slides, staining some with haematoxyhn and eosm and also some for fat 
Those stained for fat showed the tumor cells to be free from it It is extremely 
difficult to say whether this is a sarcoma or carcinoma At an} rate, it is a malig- 
nant tumor, though apparently of a low grade ” Later, after another study of 
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this tissue m August, 1923, he said the tissue showed “epithelioma belonging to 
the squamous-cell family of adamantine type, of low-grade malignancy,” and 



1 - . ^ 

Fig 12 — Photograph of specimen removed from Case II At both ends there vas apparently 

healthy bone 


that a section removed from the last operation showed a recurrence of the 
original growth 

Dr Alfred Stengel, of Philadelphia, was interested in the growth and was 
good enough to go over the sections His report, under date of December ii, 1921, 



Fig 13 — Photograph of a section of the tumor shoi^m in Fig 12 The capsule is thin The bone in some 
areas has entirely disappeared The growth infiltrates as well as expands the surrounding tissue 

IS as follows The microscopic slide of the \cry interesting tumor regarding which 
we spoke at L>nchburg reached me in good time and I ha\e been examining it 
with se\eral of my colleagues here wdio wTre as much interested as I Dr Herbert 
Fox and I first looked it over and concluded that it was not an adamantinoma, but 
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we could not quite agree what we did think it Both of us were impressed with 
the curious resemblance of the cell groups to those of certain hypernephromata 
I was rather of the opinion that the cells have an epithelial appearance, the stroma 
being, of course, a very curious feature as well Doctor Fox, I think, was rather 
inclined to believe it a dental tumor of some sort, though he did not express nor 
was he willing to express a positive opinion We then submitted it to Dr Hopewell 
Smith, the histologist of the Dental School, and Doctor Ivy of the Dental School, 
both of whom examined it carefully and stated that they did not believe it a dental 
tumor of any sort 
Neither of them, 
h o w e v e r, was 
willing to commit 
himself to a posi- 
tive opinion as to 
what the natuie 
of the growth 
might be All of 
us, of course, 
agreed that it 
was a form of 
malignant tumor 
I confess that I 
have never seen 
anything like it 
and am no more 
able to reach a 
conclusion than 
were the others 
The epithelial or 
endothelial char- 
acter of the large 
cell nests im- 
pressed me, but I 
hesitate to say 
what I would call 
the thing if I 
were pinned down 
to an expression 
of a positive opin- 
ion I believe that Dr Joseph McFarland also looked at it, but did not come to 
an3'' conclusion regarding its nature ” 

The exact nature of the growth seems difficult to determine Most of the 
pathologists feel that it is an epithelial growth, probably of adamantine origin, 
though an endothelial origin can not be entirely discarded 

Under date of December 6, 1923, Dr J Bolling Jones, of Petersburg, reports 
that he has examined Mrs T and finds the condition satisfactory, except for 
A distinctly enlarged gland the size of a cherry at the posterior inferior angle 
of the scar on the neck It is unattached to the skin or scar, and is freely movable 
and apparently has very little deep attachment It is in very close proximity to 
the common carotid, yet apparently not attached to it Doctor Jones says that 
according to the patient’s statement this lymph-node has been present for eighteen 
months, and she does not think it has changed in size In his opinion it would be 
impossible to say whether this is a recurrence without a microscopic examination 
24 369 



Fig 14 — Photomicrograph of tumor shown in the preceding figures 
The portion from which the block was removed is shown m the photo- 
graph The cells seem fairly well differentiated The cytoplasm is clear 
The cells are arranged irregularly in columns or are grouped together in 
masses The stroma is well organized but delicate connecti\e tissue 
The growth is evidently malignant though of a grade of malignancy 
Most of the pathologists are inclined to think it springs from the tooth 
ramus (X 140 ) 



THE MATAS OPERATION FOR ANEURISM 

EEPORT OF PERSONAL CASES 

By Hermann B Gessner, M D 
OF New Orleans, La 

FBOM THE DCPVnTMENT OP SURGERY, SCHOOL OF MEDICINE, THE TUL.\NE UM\ ERSITl OF L\ 

In a pievious paper f I reviewed seven cases of this kind Two additional 
cases have followed, which I have thought of sufficient interest to repoit, with 
a tabulation and summary of the total of nine cases 

Case VIII — E J , male, mulatto, aged thirty years, porter Admitted to 
Charity Hospital, New Orleans, December 2, 1922, discharged February 26, 1923 
This man complained of a swelling m the back of the right knee Previous history 
negative except for venereal sore twelve years ago, Wassermann test positne 
For the past six months he has been conscious of a small throbbing tumor in the 
right popliteal region with pain radiating down the back of the leg to the ankle 
On examination of the region complained of, inspection and palpation showed an 
expansile tumor about three inches by two inches, auscultation revealed a soft 
systolic blow A characteristic sign of aneurism — absence of pulsation in the 
dorsalis pedis and posterior tibial arteries — was observed The Matas test of 
collateral circulation sho^ved return of color in from four to five minutes In 
preparation for operation neoarsphenamin and potassium lodid were given To 
impro\e the circulation the Massachusetts General compressor was applied dail> 
for 10 to 45 minutes , the electric bath w^as applied and digitalis administered 
Operation was done January 15, 1923, Dr Rudolph Matas acting as consultant 
Spinal ansesthesia w^as employed, tw^o grains 01 apothesin being injected between 
the eleventh and tw^elfth thoracic vertebrae After application of the Esmarch 
bandage and constrictor the sac was exposed and incised in the mid-line About one 
and one-half ounces of firm, mixed clot were removed The afferent opening 
w^as readily exposed on the floor of the sac about one inch from the upper pole, 
the efferent w^as found at the extreme low'^er pole Both w^ere closed wnth a double 
row of continuous paraffin silk sutures On loosening the constrictor, blood escaped 
at both openings The loss from the distal end was profuse, showing good 
collateral circulation Both lines of suture were reenforced On removal of the 
constrictor the foot assumed a hyper^emic color The cavity was obliterated by 
plication with catgut sutures Buried catgut sutures for muscles and fascia were 
used The skin was closed wnth interrupted sutures of silkw^’orm gut and linen 
After the usual aseptic dressing the hmb was w^rapped in cotton w^adding and 
encased in a regular aneurism mattress pad (Matas) Aseptic healing followed 
The convalescence was une\entful except for pain resulting from the spinal 
puncture Observation of the case continued for several months after discharge, 
during which there w^re no new^ developments 

Case IX — L C, colored, male, aged thirt> -eight 3^ears, laborer Admitted 
to Chant} Hospital, September 3, 1923, discharged No\ ember 20, 1923 His 
complaint on admission was swelling of left thigh, w^eakness of left knee and hip- 
joints PrcMous history Alcoholic indulgence, chancre denied Wassermann test 
was negatne Tw^o and a half months ago he was stabbed in the thigh with a 
pocket knife There was profuse bleeding at the time For a week he was unable 

Read before the Southern Surgical Association, December ii, 1923 
7 New Orleans Medical and Surgical Journal, vol Ixvii, pp 59®^^)/ 

370 



THE MATAS OPERATION FOR ANEURISM 

to use the leg, which was quite swollen, though not as large as it was later About 
four weeks after the injury while the patient was walking, the limb began to swell 
and assumed the proportions seen at the time of admission 

Examination showed a smooth, rounded swelling in the second fourth of the 
thigh from the groin, encroaching on the third fourth, it extended transversely 
so as to cover the ventral and mesial surfaces, eight inches in long diameter, lo 
inches in transverse Inspection showed pulsation straight up and down, none in 
a transverse direction Palpation revealed thrill beginning centrally to the mass 
and extending along the line of the femoral vessels to a point distal to the mass 
Elsewhere over the mass there was arterial pulsation only There was a systolic 
bruit all over the mass, superimposed on a steady hum which was heard best over 
the vessel line, where thrill was palpated , this hum was especially marked opposite 
the knife wound scar, which was at the junction of the ventral and lateral surfaces 
a little above the middle of the thigh Central to the mass there was a peculiar 
systolic bruit, somewhat musical 

On these data a diagnosis of arterial varix was made, the signs being inter- 
preted as showing a direct communication between artery and vein, without any 
intervening aneurismal sac As might be expected, pulsation in the dorsalis 
pedis and posterior tibial arteries was less vigorous than on the opposite side 
A curious observation was that of the blood-pressure in this case There was some 
difference between the two brachials, the right registering 108-60, the left 92-50 
The pressure just above the patella was 120 systolic on the normal side, only 80 
on the affected side This was to be expected on account of the diversion of a 
part of the arterial blood into the vein But a strange and inexplicable obser- 
vation made m this connection was that while the pressure at the groin on the 
normal side was 140-70, that just above the swelling on the affected side ranged 
from a systolic reading of 240 mm down to 0, the arterial beat being heard when 
no pressure was recorded by the manometer This observation confirmed an inde- 
pendent reading by the interne of the service 

It IS a well-known fact that arteriovenous aneuiism m some cases exists for a 
long time without doing any harm In this case there was not a network of large 
distended veins associated with signs of bad nutrition, such as we observe at times, 
but the exposed situation of the lesion, in a man who earned his living by rough 
work, caused operation to be decided on 

This was done September 18, 1923, under ether amesthesia After elevation 
of the limb, a rubber tube was applied at the groin for haemostasis A right-angled 
flap was marked out through the skin, its base lateral, the extremity median to the 
line of the vessels The sartorius was freed and cut across at the lower angle 
of the wound Hunter s canal was opened and the femoral artery exposed and 
traced up to about two inches distal to Poupart’s ligament This was done with 
some difficulty because the tissues were abnormally adherent The vein was not 
segn At the level mentioned, while tissues were being separated with the handle 
of the scalpel on the median side of the artery, a venous cavity was opened, which 
bled freely, despite the rubber tube constriction, and had to be packed This was 
the median and smaller portion of the dilated vein, which extended from here 
posteriorly to the artery and projected on its lateral side This arrangement had 
not been recognized in the previous study of the case The arterial opening, which 
was m the common femoral artery, just above the bifurcation, was a slit nearly 
one-fourth of an inch long This was closed by continuous lateral arteriorrhaphy, 
using fine silk drawn through sterile vaseline, on a round curved needle The lumen 
of the artery was noticeably diminished The opening m the venous sac was 
enlarged and the afferent or distal orifice whipped over with silk from within, the 
central orifice not being identified and not causing any trouble through hemorrhage 
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Sac wall from both median and lateral venous pockets was brought over and 
sutured around the artery at the level of its sutured opening so as to reenforce 
this area and make hemorrhage less likely A silkworm dram was placed in the 
lateral sac The sartorius was sutured with No 2 chromic, the skin with linen 
The aneurism mattress pad of Matas was placed around the limb September 
20th, two days after the operation, pulsation could be felt in the dorsalis pedis 
artery The circulation of the limb appealed entirely satisfactory 

November 5th, the dorsalis pedis pulsation was again recorded as present It 
would appear that the lumen of the arterv, though lessened by the lateral suture 
of the kmfe-slit, remained open The patient was discharged on November 20th in 
excellent condition 

As indicated above the lesion was a direct communication between the 
common femoral artery and vein, the latter spreading out transversely so as 
to present a smaller median and a larger lateral sac 

Two observations, the explanation of which is not at hand, are the 
extreme high and low ranges of the blood-pressure above the varix and the 
absence of hemorrhage from the central end of the dilated common femoral 
vein It IS also worthy of note that the obliteration of the common femoral 
vein almost at the groin was followed by no circulatory disturbance Such 
a closure, when no opportunity for adjustment has been afforded, is verj'^ apt 
to be followed by moist gangrene The period which elapsed between the 
injury and the operation probably permitted collateral circulation to be built 
up, this being promoted by the inci eased pressure in the vein 

My personal senes of aneurism cases operated on by the intrasaccular 
method of Matas (including these cases) may be tabulated as follows 

In all there were 9 patients, twenty-two to fifty-three years of age, all of 
negro descent, 3 mixed, 6 unmixed 

Of the aneurisms 4 were fusiform, i false, d arteriovenous, of the latter 
2 were varicose aneurisms, 2 arterial varices 

Of the 9 cases, four* (the one false and three arterio\enous) were due to 
gunshot injury, one to stab wound 

Five obliteiative operations were done, 4 restorative, and no reconstructn e 
No gangrene, no hemorrhage, no recurrence has been observed uji to 
this time 

There was no mortality attributable to the operation, though one died 
of er3sipelas eighteen days after operation, the infection being derned from 
another case adjacent to the patient in the ward, while a second died of multi- 
locular prostatic abscess fort} -three days after operation A feature of this 
case was the fact that the diagnosis was not made in life, nor eien on post- 
mortem examination the fatal condition being discovered only when the pelvis 
was bisected by Professor E Souchon for the purpose of preserving the 
specimen of obliterated aneurism 
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AN IMPROVED METHOD OF REMOVING HERNIA 

FROM WITHIN 

By G Paul LaRoque, M D 

OF Richmond, Va 

The operative story of abdominal hernia is charactei'ized by conspicuous 
evidence of much thought and effort devoted by surgeons to plastic operative 
piocedures and repair of muscles and fascia in the region of hernia proce- 



Fig I — After dividing the skin, superficial fascia and aponeurosis, the muscle bundles of the internal 
oblique about an inch above their margin are separated making a good exposure of the peritoneum well 
above the neck of the sac The contents of the inguinal canal the rectus sheath conjoined tendon, the 
internal oblique, nerves and shelving edge of Poupart s ligament are plainly seen 

dures adaptable to the second stage of the operation after the first purpose, 
removal of the hernia, is completed 

Emphasis upon the necessity of high ligation of the neck of the sac and 
* Read before the Southern Surgical Association, December 13, 1923 
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of discovering combined direct and indirect (pantaloon or saddle bag) 
inguinal hernia, the utility of inguinal approach to femoral hernia , these are 
evidences of progress directing attention to the importance of finding 
and removing all the sac 

Ample demonstrations at second operations have shown that failure at the 
first attempt to cure heinia has been incident quite usually to incomplete 
removal of all the sac and redundant peritoneum which existed at the time 
of the first operation, or of unintentional anchorage of the ligated or sutured 
neck to the tissue into which it was pulled down for excision at the first 



Fig 2 — The peritoneum opened the whole region of hernia exposed and the redundant peritoneum of 
the area incised and about to be freed o-ver a wide area preliminary to enucleation of the sac Bladder at 
B \essels and \as deferens plainly seen and felt through peritoneum 

operation (We are not considering post-operative incisional rupture, a 
sequel to suture breakage and wound suppuration ) 

Permanent cures of hernias are seen with great frequency after excision 
and high ligation or suture of the neck of peritoneum followed by less inge- 
nious, if not crude methods of canal repair by less skillful operators Voices 
of great respectability ^ within recent years are giving expression to the belief 
that high removal of the neck of the sac is the most, if not the only essential 
procedure of the operation for the cure of ordinary indirect inguinal hernia 
of small or moderate size in children, women and young men though for 
direct and indirect hernia of large size in individuals with imperfect or absent 
conjoined tendon, plastic operations and suture of certain fascial structures are 
useful additional measures The recent work of Seelig and Chouke " showing 
the stay of muscle sewed to fascia to be quite temporar}, supplies additional 
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reason for the belief that much credit for the cure of hernia must be 

assigned to high removal of the sac 

And as we read the story and witness the performance we see little 
evidence of conspicuous improvement upon the old process of digging in, 
scrubbing out, pulling down and finally tying off the sac from below and in 
front, upward and m other directions This at best is a non-gentle if not 
crude process and sometimes looks like rough handling, in comparison with 
gentle, refined, technical procedures of other surgical operations 

It IS, therefore, quite natural for one to inquire if there may not be room 
for improvement upon the method of approach to, and excision of, the sac 





S '^fTn\'3h_y£ 
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Fig 3 — The lower edge of incised peritoneum held flat and pulled upward, is easily separated by blunt 
blade scissors inserted into the space of easy cleavage between the peritoneum and infundibuliform fascia 

and redundant peritoneum about its neck and of closure of the peritoneum 
well above the hernial orifice, the first and essential purpose of any method 
of cure of hernia 

And finally with our present day conception of hernia as a definite 
anatomic structure (a peritoneal sac) of congenital, prenatal or post-natal 
origin it should be possible by means of a method permitting adequate 
open exposure of the entire region of operation, to remove successfully all 
of every hernia and its adjacent redundant peritoneum, employ needful plastic 
procedures as a part of wound closure and be assured at the conclusion of the 
operation that the hernia is permanently cured, and that unless serious wound 
infection or suture breakage should occur, post-opeiative rupture will 
not follow 

In 1919^ and 1922,^ I published two papers illustrating a method of 
complete removal from within the peritoneal cavity, avoiding most of the 
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Fig 4 — The sac and ad^ajcent peritoneum being pulled up is easily separated from the vessels vas deferens 

and fascia of the cord in easy \iew 



Fig 5 — The sac almost removed 
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well-known dangers, difficulties and disagreeable consequences incident to sac 
removal from without, and making the opeiation much moie certain and easy 
of accomplishment In this way I have operated upon more than 500 cases 
with piogressive ease and satisfaction During the past two or three yeais 
this method of enucleation of the sac and suture of the peritoneum has been 
distinctly improved and is now accomplished in the way herein illustiated 
1 first saw the advantage of the improved method in enucleating the sac of 
hernia associated with undescended testicle, and of anomalous t}pes of sac, 
and now employ it 1 outmely in all cases of hernia 

The usual incision is made through the skin, supeificial fascia and apo- 
neuiosis of the external oblique, exposing the lower portion of the internal 



Fig 6 — The sac now entirely removed the edges of the incision in the peritoneum are held ready for suture 
The peritoneum is easily freed from areolar tissue if necessary to do so, to suture without tension 

oblique, edge of the rectus, the contents of the inguinal canal and the shelving 
edge of Poupart’s ligament (Fig i) Aftei separation of a bundle of fibres 
of the internal oblique and transvei sabs about an inch above their lowei 
margin, the peritoneum above the hernia is exposed and opened (Fig 2) 
Bowel and omentum incarcerated m the sac and adheient above, may be 
safely and adequately separated and such operations as excision of omentum, 
bowel work and needful operations upon the pel\ic organs peifoimed The 
heinial neck, adjacent peritoneum and position of the urinary bladder are now 
adequately exposed The sites and exact types of indirect and diiect inguinal, 
femoral, anomalous and combined herni£e, and the exact condition of such 
stiuctures as the conjoined tendon, transveisahs fascia, etc, are determined 
The vas deferens, vessels of the cord, urinary bladder and large vessels covered 
by parietal peritoneum aie exactly and easily identified When needful to 
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release incarcerated bowel, omentum and other organs within the sac its neck 
may be cut or stretched from within exactly at the desirable spot with no 
danger of cutting other structures, without downward traction and consequent 
danger to the blood supply, permitting immediate reposition of bowel into 
the peritoneal canty and more prompt restoration of circulation to areas of 
bowel threatened with gangrene Traction upon the lower edge of the peri- 
toneal incision bj forceps placed near the bladder and well external to the 
position of the internal hernial ring, hold taut the redundant peritoneum which 
is now ready to be cut away (Fig 2) The posterior portion of the pelvic 
peritoneum well above the neck of the sac is easily picked up by forceps, cut. 



Fig 7 — The peritoneum is sutured to a position much above the hernial orifice each suture catchingthe 
transversahs muscle and its fascia ivhen present, the separated bundles of internal oblique are sutured ana 
finally the canal may be closed in whatever method seems best in the individual case 

and freed from underlying areolar tissue always as far inward as the bladder 
and outward well be3"ond the internal ring This part of the peritoneum lifted 
b)'^ gentle traction away from its underlying areolar tissue is freed by blunt 
scissors enucleation with surprising ease I have not encountered intimate 
adhesions of the peritoneum to the vessels or the vas deferens in this location 
The anterior or lower portion of the parietal peritoneum is now held taut and 
flat by gentle traction upon the lower edge of the original incision into the 
peritoneal cavity (Fig 3) Blunt scissors are then inserted into the space 
between the peritoneum and the infundibuhform or cremasteric fascia where a 
natural line of cleavage exists With gentle traction and blunt scissors or 
knife-handle separation, the hernial sac is readily enucleated (Fig 4) 
natural direction “ with the grain ” from beneath and with minimum trauma 
to the fibres and fascia of the cremaster, internal oblique and other muscles 
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which may be utilized in wound closure With the uimary bladder, vas def- 
erens and vessels of the cord continuously in view and the sac being contin- 
uously pulled away from them, these structures are gently brushed away 
(Fig 5) as enucleation proceeds and are at all times quite safe from injury 
Commonly there are only three points of intimate contact, namely the vas 
at the neck of the hernia, the bladder at the point of peritoneal attachment, 
and the deep epigastric vessels in front The latter, if adherent, may easily be 
tied and cut, the vas deferens need not be much traumatized, the bladder is 
not likely to be injuied In some cases, especially in those who have worn 
trusses or who have been previously operated upon, and occasionally in others, 
the adhesions of the sac to the fascia may make separation less easy Once 
in a while the lowermost portion of the sac may be intimately related to the 
testicle or epididymis, but m no case is the difficulty of enucleation in this way 
equal to that encountered in the old way in freeing the sac from without and 
below upward With the entire sac and adjacent peritoneum in all directions 
removed, careful inspection of the field is made (Fig 6) If one chooses 
to do so, the internal orifice of the canal may be sutuied I have not done 
so The peritoneum may easily be mobilized and sutured without tension 
By beginning the suture at the inner end near the bladdei and catching with 
the peritoneum whatever transveisalis fascia may exist oi some muscle, the 
wound IS closed quite like that of any other muscle splitting abdominal incision 
(Fig 7), and at a position much higher and further removed from the hernial 
ring than is likely to be the case after suture and ligation from below 

Needful plastic procedures may now be employed, the wound closed 
by whatever method seems best foi the individual case and one is quite 
able to know at the conclusion of the operation without having to wait 
months 01 years to determine, that the hernia and loose adjacent peri- 
toneum are completely removed, and the peritoneum smoothly sutured 
high above the orifice and canal of the herniated sac 
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THE INFLUENCE OF HEMORRHAGE ON THE MORTALITY IN 
GUNSHOT WOUNDS AND OTHER INJURIES OF THE ABDOMEN* 

A SUPPLEMENTARY REPORT WITH ANALYSIS OP 127 CASES 
By James Monroe Mason, M D 

OF BmMI^GHAM, Alabama 

At the 1922 meeting of the Southern Surgical Association I presented 
a paper with the above title, reporting 69 abdominal injuries with a gross 
mortality of 59 4 per cent This papei was published in Annals or Sur- 
gery, September, 1923 

Long observation had convinced me that this very high mortality was due 
not so much to the result of the visceral injuries as to the hemorrhage which 
was so often associated with them The cases were, accordingly, subdivided 
into two groups, those with large hemorrhage, and those with small hemor- 
rhage In the large hemorihage group, with extensive visceral injury were 
37 cases , 34 deaths, 3 recoveries, mortality 91 8 per cent In the small hemor- 
rhage group, with extensive visceral injury were 19 cases, 6 deaths, 13 
recoveries, mortality 31 5 per cent Both groups were operated on piomptly, 
hv the same surgeons, in the same hospitals, and, as shown by one of the 
tables presented last year, received the same general type of visceral injury 
The difference in the moi tahty rate was clearly demonstrated to be due to the 
amount of hemorrhage present 

It was pointed out that the usual methods of combating hemorrhage were 
unavailing, and that nearly all the patients in the large hemorrhage group 
died quickly from loss of blood, before sufficient time had elapsed for 
inflammatory or other complications to develop It was insisted that these 
patients must be transfused if we hoped to reduce this mortality, and a plea 
was made for a systematic attempt on the part of eveiy hospital organization 
to procure donors for these patients, and to make transfusion as much a part 
of the treatment as the laparotomj'^, in the “ large hemorrhage ” group 

I reported the case of a patient with ruptured spleen with enormous hemor- 
ihage and a systolic blood-pressure of 66, who would have surely died if he 
had not been transfused, but who, after transfusion, was so much improved 
that splenectomy was successfully performed, and he recovered 

During the past }ear I have had the opportunit}’’ of observing the results 
of 58 cases of gunshot and stab wounds of the abdomen in St Vincent’s 
Hospital, the Hillman Hospital, and the Employees’ Hospital of the Tennessee 
Coal, Iron and R R Co , the same institutions from which I obtained the 
statistics for my 1922 paper Seven of these cases have been in my own 
service, fourteen in Dr Lloyd Noland’s clinic at the Emploj^ees’ Hospital, and 
the remaining thirty-six, in the services of my associates, Doctors Talley, 
Ledbetter, Drennen, Moore, McCrossin, Leland, Lester, Solomon, Magruder, 
Davis, E P Hogan and G A Hogan, at St Vincents’ and 
Hillman Hospitals 

* Read before the Southern Surgical Association, December, 1923 
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I have subdivided these cases into “Large Hemorrhage” and “Small 
Hemorrhage” groups in the same manner as was adopted m the series 
reported in 1922 I have also made a similar analysis of the combined group, 
127 cases, as against 69 cases 111 my formei paper, in order to emphasize 
by the gi eater number of cases the points presented in the previous papei, m 
an endeavor to strengthen the plea for transfusion, and thereby to reduce the 
high mortality of the large hemorrhage series 

The results in this yeai’s series of 59 cases are practically paiallel with 
those of last }ear, and the combined statistics m the 127 cases vary but little 
from those previously presented 

For the total series we have the following figures 


T \BLE I 




1922 

1923 

Combined 


Crushing injury (rupture of spleen) 

I 


I 


Stab wounds 

9 

9 

18 


Gunshot wounds 

59 

49 

108 


Total cases 

69 

58 

127 


Deaths 

41 

33 

74 


Mortality rate 

594 

567 

582 


Table II — 1922 





Gjoup No I — Laige Hemoi} 

hage So ics 



A- 

—Cases not operated on by reason of collapse 





from hemorrhage when admitted 





Gun shot wounds g 

Cases 

Deaths 

Mortality 
per cent 


Stab wounds i 

10 

10 

100 

B- 

—Operative cases , large hemorrhage with exten- 
sive visceral injury 

Gunshot wounds 24 

Stab wounds 2 

Crush injury i 

27 

24 

88 8 


Total 

37 

34 

91 8 


Gioup No 2 — Small Hemo’ )hage Sliics 

^ — Operative cases, no material hemorrhage, ex- 
tensive visceral injury 


Gunshot wounds 

Stab wounds 2 

Cases 

Deaths 

19 

A 

^ Explorations, wounds non-penetrating (5) or 

u 

penetrating with no visceral injury (8) 



Stab wounds ^ 

Gunshot wounds 

4 

13 

I 


Total 


7 


Mortality 
per cent 

31 5 


76 
21 8 
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Table III — 1923 

Gioup No I — Laige Hemouhage Senes 

A — Cases not operated on by reason of collapse 
from hemorrhage when admitted 

Gunshot wounds 

B — Operative cases, large hemorrhage, extensive visceral 
injury 

Gunshot wounds 16 


Stab wounds 

4 

20 

17 

8 s 

Total 


25 

22 

888 


G) oup No 2 — Squall Hemo ? ; hagc Sc? ics 

A — Extensive visceral injury, no material 
hemorrhage 

Cases 

Gunshot wounds 23 

Stab wounds 5 28 

B — Explorations wounds non-penetratmg (3) or 
penetrating wnthout visceral injury (2) 

Gunshot wounds 5 0 ^ 

Total 33 n 33 3 

COMBINED STATISTICS ig 22 AND I923 CASES 


Mortality 
Deaths per cent 

II 398 


Mortality 

Cases Deaths per cent 

5 5 100 


Table IV 


Cl oil p No I — Laigc Hevionhage Senes 


A- 

-Cases not operated on 

by reason of collapse 






from hemorrhage \\ 

Gunshot y\ounds 

hen admitted 

14 

Cases 

Deaths 

Mortality 
per cent 


Stab wounds 


I 

15 

15 

TOO 

B- 

-Operatne cases — Large hemorrhage, exten- 






sne Msceral injury 







Gunshot y\ounds 


40 





Stab wounds 


6 



872 


Crushing injury 


I 

47 

41 


Total 

384 


62 

S6 

903 



HEMORRHAGE IN INJURIES OF THE ABDOMEN 
Gionp No 2—SmaU Hemonhage Sotes 

^ — No material hemorrhage, extensive visceral 
injury 

Gunshot wounds 40 

Stab wounds 7 

J5— Explorations— wound non-penetrating (8) or 
penetrating with no visceral injury (lo) 

Gunshot wounds 

Stab wounds 

Total 65 18 292 

The extreme difficulty encountered m obtaining donors for the class of 
patients composing this series still exists In my own cases no large hemor- 
rhage occurred, so the necessity foi transfusion did not present itself to me 
in my 1923 work 

Only on^ transfusion is recorded in the 1923 senes, a case operated on 
by Dr S L Ledbetter, Jr This case selves to demonstrate, as did my 
transfusion m ruptured spleen repoited last year, the wonderful effect of 
transfusion on a patient doomed, without it, to a speedy death 

The details, m brief, are as follows The patient, a colored male, age twenty, was 
shot by an officer, November 13, 1923, at 10 50 p m He was admitted to the Hillman 
Hospital at 1115 pm, and vas operated on November 14, 1225 am, one hour and 
thirty-five minutes after being wounded 

Laparotomy revealed two perforations of stomach which were sutured and a 
perforating wound of the liver, which also was sutured and drained The abdomen 
was full of blood The pulse became so rapid and weak that the patient almost died on 
the table, and further search for injuries was abandoned The patient received 750 c c 
of salt solution intravenously, and other stimulants, but did not improve At 3 a M 
a donor was obtained and a transfusion of 500 c c of blood was given He rallied 
at once and made an uninterrupted recovery 

CONCLUSIONS 

To secure a reduction m the mortality late of the small hemorrhage 
senes, which stands at 361 pei cent where there is visceral injury, we 
must depend upon early operation, lefinement of surgical technic, lessen- 
ing the shock of prolonged ether ancesthesia by a more extensive use of 
local anaesthesia, nitrous oxide or ethylene anaesthesia, and the most care- 
ful attention to the details of atter treatment 

To secure a reduction in the mortality of the large hemorrhage series, 
which stands at 87 2 per cent m the operative cases, all the requirements 
above noted must be observed, and donors for transfusion must be 
obtained regardless of trouble or expense 
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PARTIAL GASTRECTOMY FOR GASTROJEJUNAL ULCER-^ 

By Donald C Balfour, M D 

OF Rochester, MI^^ 

SECTION ON SURGERY, MA”iO CLINIC 

The basic principle in the surgical treatment of peptic ulcer is adequate 
drainage of the stomach Whether gastro-enterostomy, partial gasti ectoiu) , 
or pyloroplasty is performed, the surgeon recognizes the necessity of a large 



Fig I — Continuous suture closing lejunum after it has been remov ed from the stomach 

and properly placed communication between stomach and small intestine 
The efficiency of gastro-enterostomy, and its consequent popularit}, 
largel} dependent on the excellent drainage provided by the proper!} per- 
formed operation In duodenal ulcer, gastro-enterostomy, combined, uhen 
r.ecessar} , with excision of the ulcer, gives 95 P^r cent of satisfactor} results 

* Read before the Southern Surgical Association December ii, 1923 
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and a mortality rate between i and 2 per cent , in gastric ulcer, if combined 
as a routine with cautery or knife excision of the ulcer, 90 per cent satisfactory 
results and a mortality rate between 2 and 3 per cent aie obtained 

Failuies under such management are seldom complete since those patients 



Tig 2 Two Payrc'amps are placed on the pylorus, openings be ng ir aie in the gastrohepatic omentum 

who do not consider the results satisfactory have usually experienced partial 
lehef from their symptoms, and find it possible to control the slight digestive 
disturbances by dietary discretion and simple medication The most seiious 
sequel of gastro-entei ostomy is gastrojejunal ulcer It occurs apparently, 
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in about 2 per cent of cases, which represents the aveiage incidence in large 
series of gastro-enterostomies reported by different surgeons The real 
cause, or causes, of the ulceration are not known, because when all the factors 
possibly concerned in its foimation, such as persisting hyperacidity, errors 111 
technic, neglect in post-operative care, unabsorbable sutures, unremoved 

foci of infection, are eliminated, 
ulceration may still occur The 
cause of gastrojejunal ulcer, 
therefore, is as uncertain as is 
the cause of peptic ulcer 

Gastrojejunal ulcer manifests 
itself in no uncertain manner, the 
symptoms are usually easily 
recognized clinically, and its 
presence can be confirmed by 
fluoroscopy The patient experi- 
ences the usual good health and 
freedom from symptoms for 
from SIX months to one year 
With the exception of the few 
cases in which the first s) mp- 
toms are those of a complication, 
such as peiforation, hemorrhage, 
or vomiting from obstruction at 
the stoma, the onset is gradual 
Pam associated with the ingestion 
of food (usually one to two hours 
after meals) gradually appears 
and IS resistant to ordinary meas- 
ures of treatment The pain is 
usually lower (often to the left 
of the middle line) than m 
peptic ulcer, and is of great diagnostic significance It increases m 
severity, and may be accompanied by vomiting, which often gives temporary 
relief The majority of patients seek surgical relief early If any doubt 
lemains whether an ulcer is present or not, fluroscopic examination will give 
positive information in more than 95 per cent of cases Since experience has 
shown that early surgical treatment is safe and satisfactory, operation should 
not be postponed, because a cure by medical means is extremely rare (Paterson 
says that 100 per cent of patients not operated on die) and the lesion tends 
to progress in size, and in complications Delaying operation means a patient 
in poor condition, an extensive lesion, a difficult and serious operation, and 
uncertain results 

The surgical management of gastrojejunal ulcer is varied, but it ah\a\s 
necessitates an operation of considerable magnitude In the Majo Clinic, 
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Fig 3 — First suture placed in the duodenum 
Suture passes through the anterior and postenor walls of 
the intestine and around the Payr clamp 
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168 gastrojejunal ulcers ha\e been operated on, eighty-six of our own cases 
in a series of 6192 gastro-enterostomies, and eiglity-two cases in which the 
original operations were performed elsewhere The method of treatment has 
been either (i) excision of ulcer, when small, with enlaigement of the oiiginal 
anastomosis, (2) cutting off the gastro-enterostomy, excising the lesion, 
closing the openings in jejunum and stomach, and pyloroplasty , or (3) cutting 
off the gastro-enterostomy, exasion of the lesion, closing the opening m the 
jejunum, resecting the 

pyloric end of the _ 

stomach, including the ^ ^ ^ 

opening of the anas- ; 

tomosis, with restora- sutu 

tion of continuity by ^ J''/j 

whate^ er method is best > 

suited to the case The 't iWllill / 

distinct advantages, ^ 

particularly in its end ^ 

results, that I bring it 
to your attention 0 /njlll 

rr;;r „t.'. fi 

unusually severe symp- ^ 

toms, or with symptoms / ^ 

usually benefited by a \ 

treatment Hospitali- ^ I— 'A \ 

zation tor a few days, ~ ^ ' 

during which time the 
stomach is kept at a 

minimum of activity, Tig 4 -Purse-stnng suture m duodenum and pancreas to invert 
fluids given by rectum duodenal stump 

and hypodermadysis, and, if there is marked anaimia, one or more trans- 
fusions will bring the patient to a point of maximal improvement, and 
lessen the activity of the inflammation in the region of the lesion Since the 
operation may be protracted, it is advisable that as much as possible should 
be pel formed under ethylene or local aniesthesia, preceded by morphin and 
atiopin guen one-half hour before operation Exploration usually reveals 
he induration characteristic of the lesion in the anterior line of L anas- 
tomosis, and this induration varies in extent from a small area of the 
anastomosis to one involving the entire circumference of the anastomosis 
ivilh extension to neighboring structures The mesocolon is always involved. 
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the transverse colon occasionally, possibly with formation of a gastrojejuno- 
cohc fistula, and the anterior abdominal wall rarely The anastomosis is first 
mobilized This may necessitate separation from the colon, and if an opening 
IS present in the latter, it is closed and protected as well as possible by omental 
tissue If no opening can be demonstrated, but considerable necrosis of the 
Avail of the colon has occured, this area of the bowel should be wrapped in 
omentum and a few sutures placed so as to maintain the protection The 



Fig s — T he first row continuous serous suture approtiraates jeiunum and stomach Old gastro enter 
ostomy opening on postenor wall of the stomach 


colon being disposed of, the anastomosis is inspected If the induration is 
slight and is readily excised, this may be done and the anastomosis recon- 
structed on a larger scale However, there is a growing tendency in the 
Clinic, CA^en Avhen lesions are small, to disconnect the anastomosis, excise 
an)’’ ulceration of the jejunum, close the opening m it, and perform partial 
gastrectom} The basis for this radical procedure is the fact that if a'l 
operation, such as gastro-enterostomy, Avhich preAents the recurrence of ulcer 
in more than 95 per cent of cases, fails to prerent recurrence, it is because 
tor some reason the patient has a A^ery unusual liability to ulcer formation 
Since the cause of this liability is unknoAvn, it is logical to remoAC the portion 
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of the stomach in which ulceis usually occur The anastomosis, then, is 
mobilized, and the actual union of stomach and jejunum exposed as clearly as 
possible The anastomosis is encircled with the thumb and first two fingers 
of the left hand, and the line of anastomosis is cut across with large heavy 



Fig 6 — The p>\onc portion oi the stomach is resected distal to the suture line 


scissors, leaving, if possible, an excess of tissue on the jejunal side The 
opening in the stomach is covered with a gauze pad, and the opening m the 
jejunum closed This closure is made by two rows of continuous chromic 
catgut in a transverse direction, and the lumen is maintained during tne closure 
by the thumb and first finger approximated under the suture line (Fig i) 

I have not seen obstruction take place at this point The stomach is then 
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resected The method recently described by Walton has certain advantages 
The pyloric and the right gastro-epiploic vessels are first ligated, the p>lorus 
divided, and the duodenum inverted (Figs 2 and 3) If a lesion exists m the 
duodenum with fixation of the p3lorus, it may be disregarded, and the stump 
of duodenum inverted m the usual way (Fig 4) The pyloric end of the 

stomach is then mobilized 





by ligation in sections of 
the gastrohepatic omen- 
tum, and the gastro-colic 
omentum and the vessels 
along the lesser and 
greater curve ligated to a 
point 2 5 cm beyond the 
line at which the resection 
is to be made Ligation 
of the gastiic artery is 
easier by this method than 
befoie the stomach is mo- 
bilized A long rubber- 
covered clamp IS placed as 
high as possible on the 
Stomach, which is then 
turned over to the left 
(Fig 5) If the resection 

( '■ ’ I A ^ IS not to be too extensive, 

\_ r 1 t ^ ^ the jejunum IS brought up 

■ ' ’ through an opening in the 

mesocolon and a segment 
of it caught in a rubber- 
covered clamp and ap- 
proximated to the stomach 
for an end-to-end anas- 
tomosis, the proximal end 
of the loop of jejunum 
being at the lesser cur\e 
of the stomach The first 
suture line of chromic 
gut (seromuscular) now 
unites jejunum and 
stomach When this has 
been placed, the operative field is well protected, and the stomach is 
divided on a line about i 3 cm from this suture line This method 
of placing the first suture line before the stomach is cut away, prevents 
its retraction into a position where suturing would be awkward The clamp 
still being on the stomach, hemorrhage from the cut end is partiall) con- 
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trolled, the pocket of the open end is swabbed out, an opening of correspond- 
ino' size made in the jeiunum, and the anastomosis completed m the usual way 
(Figs 6 and 7) Before the posterior aspect of the anastomosis has 



Tig 8 — Completed operation viewed from under side of the mesocolon 

disappeared from view, the clamps on both jejunum and stomach aie 
temporarily loosened, any oozing from the posterior suture line is controlled 
by a transfixing suture, and any vessels in the unsutured anterior edges which 
can be ligated are so dealt with When the anastomosis is complete, one or 
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more tension sutures are placed at the lessei curve between jejunum and 
stomach to counteract any undue drag on the actual suture line at that point 
The whole anastomosis is then drawn down through the opening in the meso- 
colon, and the edges of the latter structure are sutured to the stomach at as 
high a point as possible (Fig 8) If the resection has been of sufficient 
extent to make a posterior anastomosis inadvisable or difficult, the jejunum 
may be brought up in front of the colon, and the anastomosis made 
as described 

We are finding increasing indications for partial gastrectomy for gastro- 
jejunal ulcer, including its complications, colon fistulas, and so forth, and 
m twelve cases there has been no mortality In view of the serious condition 
of many of these patients, the extensive inflammatory products in the opera- 
tive field, and the fact that several operations had been performed on some 
of them, this is very gratifying The results thus far have been excellent 
I am convinced that partial gastrectomy is the operation of choice in the 
majority of such cases 


SURGERY OF RENAL TUBERCULOSIS* 

By Edward Starr Judd, M D 

AND 

Albert J Scholl, M D 

OF Rc CHESTER, MiNN 
SECTION ON UnOLOGl , MATO CLINIC 

Tuberculosis is one of the most common and destructive of the surgical 
conditions of the kidney, an organ which apparently furnishes abundant soil, 
satisfactory for the location and giowth of the bacillus of tubeiculosis In 
the early stages the lesion is small and well localized, and good results can be 
obtained from surgical procedures Like pulmonary tuberculosis, now ordi- 
narily recognized and provided foi, renal tuberculosis often results in death 
Wildbolz, in a series of 5338 necropsies, found that 158 (29 per cent ) of 
the deaths were due to renal tuberculosis Schlesmger, in 2345 necropsy 
reports from the Berne Pathologic Institute, found renal tuberculosis m 5 3 
per cent of cases, in 20 7 per cent of which there was pulmonary tuberculosis 
also Hansen, in 462 fatalities due to tuberculosis, found that death was due 
to renal infection in 128' per cent Kummell gives a more fa\orable report, 
in only 119 (05 pei cent ) of 40,621 necropsy reports from the Eppendorfer 
Clinic was death due to renal tuberculosis 

Renal tuberculosis is primarily unilateral and is essentially a surgical 
disease Israel asserts that there is no non-operative cure, and Wildbolz 
that it IS a disease which only rarely is healed spontaneously It is question- 
able whether healing ever takes place without operation On the other hand, 
in rare cases relatively good health may be enjoyed for many years, even if 
the renal tuberculosis is extensive Wildbolz reported cases in which patients 
with renal tuberculosis lived without marked discomfort for from ten to thirty 
years The infection may be well localized, of low virulence, or the individual 
may, by reason of chronicity and numerous foci of infection, have acquired 
a tolerance and resistance to the bacillus Braasch ^ believes that immunity 
develops with multiplicity of lesions With lemoval of the renal focus, 
complete recovery may take place In most cases the infection destroys the 
kidney, spreads locally, extends to the bladder and often causes disease of 
the other kidney Kummell found only five bilateral infections in 100 surgical 
cases of renal tuberculosis On the other hand, in eighty-one of 119 necropsy 
cases the condition was bilateral Wildbolz found that death occurred in 
ninety-nine of 316 non-operative cases during the first or second year after 
the onset of symptoms , only 20 per cent of patients lived more than five years 

*Read before the Southern Surgical Association, December ii, 1923 

395 



JUDD AND SCHOLL 

In 200 cases treated conservatively, reported by Kornfeld, only five patients 
lived more than six years 

Between 1894 and 1923, 874 cases of tuberculosis of the kidney have been 
treated surgically at the Mayo Clinic The kidney was removed in 863 cases , 
exploration only was performed in nine Five hundred and fifti-six (636 
per cent ) of the patients were men, and 318 (364 per cent ) women In 
eighteen cases the opposite side was also tuberculous Complete post-operative 
data were obtainable m 611 (69 9 per cent ) 

Age of Patients Renal tubeiculosis is most common during early and 
middle adult life , 84 7 per cent of the cases m this series occurred between the 
ages of twenty and fifty years , 21 7 per cent of the patients died an average 
of four years after nephrectomy 

Definite localizing symptoms of renal tuberculosis m children are few 
and difficult to recognize Until the last decade, such cases were rarely 
observed clinically, but necropsy records demonstrated that this disease was 
relatively frequent The kidneys apparently have a predilection for tuber- 
culosis m early life Vignard found the kidney affected in thirty-three of 100 
tuberculous children He collected 138 cases of chronic renal tuberculosis 
in children, tu enty-one of whom were less than ten years of age 
Dickinson found renal tuberculosis in 16 2 per cent of 300 children dying 
fiom tuberculosis Vignard believes that the ca\ernous form is the 
most common , it increases the size of the organ, and resembles pulmonary 
tuberculosis The kidney may be completely destroyed and 1 educed to 
a mere sac A pennephntic infection is not uncommon and is a serious 
complication Twelve of thirteen primaiy nephrectomies in young 
children in V ignard’s collected cases were successful , one child died 
Fifty-five (6 3 per cent ) of the patients in our series were less than twenty 
years of age Thirteen (23 per cent ) are dead 

Renal tuberculosis rarely occurs in persons more than sixty years of age 
Kuster found ten of 335 patients more than sixty years , four were more 
than sevent) Wildbolz found forty-six of 561 patients more than sixty 
years old , eleven were more than seventy Seventy-one of the patients in our 
series were more than fifty years, eighteen (25 3 per cent ) are dead 

Siagical Pi ocedures — Primary nephrectomy is the operation of choice 
Conser\ative surgical procedures are not practical in cases of tuberculous 
kidneys, and at best, afford only temporary relief Pousson collected sixty- 
three cases of nephrotomies for tuberculosis, thirty-nine (617 per cent) 
of the patients died Schmeiden reported seven cases of partial resection, in 
three the wound healed , 111 one it healed with a fistula , in two a second 
nephrectomy was necessary, one patient died Partial resection for tuber- 
culosis IS generally a failure even in cases of double kidnev owing to the 
fact that an apparentl) normal renal segment is usually well studded with 
tubercles iMinute areas of infection may be found readily on histologic 
examination Surgical trauma may light up a quiescent area of infection and 
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require further operation later In an earlier paper ^ a series of cases of 
double kidney were reported in which nephrectomy was performed for a 
tuberculous process apparently limited to one segment On histologic exami- 
nation it was found that the intervening tissue and the grossly normal segment 
were often definitel} tuberculous 

Neplucctomy The usual procedure in the Mayo Clinic is simple extra- 
peritoneal lumbar nephrectomy The lumbar incision exposes only a limited, 
easily drained area, provides a satisfactory approach for even large caseatmg 
and hydronephrotic kidne}S, and leaves the peritoneal cavity intact in most 
cases The postero-lateral incision, starting at the costo-vertebral angle, 
extends downward and forward to a point midway between the crest of the 
ilium and the last rib The latissimus dorsi, external oblique and internal 
oblique muscles are cut, care being taken not to injure the branches of the 
iliohypogastric and ilio-inguinal nerves The trans\ ersalis fascia is opened 
between these two nerves The erector spinae muscles may either be par- 
tially cut or retracted toward the spine The quadratus lumborum muscle and 
the costo-vertebral ligament are cut, if necessary, to complete the exposure 
The peritoneum is retracted forward, and only rarely is in danger of being 
torn if the approach to the kidne} is made at the posterior angle of the incision 
The kidney is reached by tearing through the perirenal fat, which is generally 
adherent, oedematous, and not infiequentl}’- also infected, if the kidney is 
tuberculous As much as possible of the periienal fat should be removed, 
since if allowed to remain, it may cause persistent drainage Tuberculous 
kidnejs, unless they are h\ dronephrotic, occluded, or have been operated on, 
are, in most cases, not markedly adherent nor enlarged The pedicle is 
clamped with two heavy forceps If there is evidence of much fluid in the 
kidney, it maj’^ be necessar)-^ to avoid contamination by placing a third pair 
of forceps close to the kidney , the pedicle is cut between this forceps and the 
two haemostatic clamps The pedicle is firmly ligated and the inner clamp 
remored, the second ligature is tied while the second clamp is being removed 

Subcapsnla) N ephrectomy In certain cases of extensive perirenal adhe- 
sions or in which fixation has resulted from previous operative procedures, 
it IS necessary to perform subcapsular nephrectomy This operation was per- 
formed in thirtr’^-five cases in our series In most of these cases, protective 
adhesions to the fibrous capsule are firmly fixed to the kidney, making it more 
difficult to remor e, but apparently the mortality is no higher than that following 
simple nephrectoiu}', but as a rule, the retained capsule and perirenal fat cause 
more persistent drainage If this is a second operation, the incision is carried 
dow n through the fistulous opening, which usually exists If it is impossible 
to free the surrounding adhesions, the incision is continued until the kidney is 
reached The capsule is folded back and clamps are applied, as in simple 
nephrectoni} On account of the oedema and friability of the mass held by the 
clamps. It IS sometimes advisable to leare the clamps in place for seventy-two 
hours w ithout attempting to ligate the pedicle In certain cases, if the capsule 
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IS not thick and oedematous, it may be turned back and cut at the pedicle, the 
kidney may then be pulled through the opening, exposing the renal vessels, 
which may be ligated directly (Fig i ) 

Tianspcutoneal Ncplucctomy The abdominal route is only rarely 
emplo3’^ed for the removal of tuberculous kidne3fs Before our i^resent methods 
of accurate urologic diagnosis existed, tuberculous kidne3 s were some- 
times encountered and removed during the course of abdominal operations 
The mortalit3^ was high following 3113 t3^pe of nephrectom3’’ in these earl3' cases, 
and the added risk of peritoneal infection was not consideied an important 



Fig I — Subcapsular nephrectomy The capsule has been cut freeing \ascular pedicle so that it may 

be drawn up for ligation 

mortaht3" factoi Kuster collected thirt3'-one cases of transperitoneal nephrec- 
tomy for tuberculosis, six (176 per cent ) patients died following operation 
Se\ent3-nine (293 per cent ) of 269 patients who had had lumbar nephrec- 
tom3 died Since then, improved surgical technic and more satisfactory 
methods of approach ha\e greatF reduced the dangers from lumbar 
nephrectom3, but the risk of peritoneal infection from transperitoneal 
operations persists Not infrequently, small kidne3S without secondarv' 
infection and with well-encapsulated tuberculous lesibns are removed trans- 
peritonealh without causing contamination Tuberculous kidneys may be 
present as abdominal tumors, or ma3 be too large to remo\e by the lumbar 
route In large acute In dronephrotic kidne3’^s there is generally a severe type 
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of infection, and if extensive 
soiling occurs, secondary peri- 
tonitis may readily follow 
Occasionally acute miliary 
tuberculosis ma} arise Some- 
times a tuberculous renal mass 
may rupture direct!} into the 
pel itoneal cavit} , causing 
localized peritonitis and neces- 
s 1 1 a 1 1 n g a transperitoneal 
approach 

Disposal of the Uictci 
In most cases a portion of the 
meter is removed If it is 
stnctured and dilated, it is 
desirable to remove as much 
as possible Like the bladder, 
the ureter rarely remains in- 
fected after a tuberculous kid- 
ney has been remoied The 
extensive operation necessary 
to remoi e the entire ureter, 
exposing a wide area to infec- 
tion and absoiption, greatly 
increases the operative risk, 
and IS rarely indicated 
(Fig 2 ) 

Various methods of dis- 
posing of the remaining stump 
of the uretei ha\e been em- 
plo}ed Kocher injected lodin 
and Israel carbolic acid into 
the ureter Kummell employed 
an especially constructed 
thermocautery to obliteiate the 
ureteral lumen Zuckerkandl 
closes the wound completely, 
sutures the ureter to the lowei 
angle of the wound ligates, 
and cuts it at the end of the 
operation After absorption 
of the catgut suture, the ureter 
withdraws into the depths of 
the Avound Walters, m a 
review of the Mayo Clinic 
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cases, found that the uretei was usually cut with the cautery and the retained 
end hgated with catgut In an earlier paper,® we described a method m which 
this ligated, infected portion of the meter was isolated and brought to the 
surface of the wound through a section of rubber tubing, which also serves 
as an exit for wound dischaiges W J Mayo cuts the uretei with the cautery, 
allows the bladder portion to drop back, and closes the wound without drain- 
age Wildbolz separates the 



uretei with the cautery and 
ligates the lower end Israel, 
in a review of it)23 cases of 
nephiectomy for tuberculosis, 
says that the method of treat- 
ing the ureter has no marked 
influence on the formation 
of fistula 

Pleiaa and Po itoneuni — 
In certain cases, permephritic 
adhesions are so extensive that 
it IS impossible to remove the 
kidney without opening one 
of the laige cavities of the 
body These oj^enings should 
be sutured immediately I f 
there is no free peiirenal 
infection and if the operation 
IS completed without marked 
soiling, post-operative com- 
plications are rare In certain 
other cases, both the pleural 
and peritoneal cavities may be 
opened during operation, with- 
out causing the post-operative 


convalescence to varv from 


Tf.r- , 11 1 t T, 1 1 1 j that following an ordinary 

riG 3 — Small earn tuberculous lesion limited to ° 

several papilla; neplirectomv In an occasional 

case, pre-operative surgical proceduie maj cause such extensive permephritic 

adhesions that it is impossible to avoid opening the abdominal or pleural cavity 

Pciincphiitic Inflammation — This is not an uncommon complication in 

cases of tuberculous kidney, and greatlv increases the danger of primary 

lumbar nephrectom} The risk is apparently greater when the peritoneal 

caviti IS opened although extensive soiling may occur without causing trouble 

In eight cases of our senes permephritic abscesses were drained, and 

secondar\ nephrectomy was performed In most cases, the kidney with 

extensue permephritic infection is of tlie completely destroyed, occluded type 

for which subcapsular nephrectomy is necessary Good results are generally 
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obtained One of the eight patients died two years after nephrectomy , the 
others are alive and well After incision of a pennephntic abscess, the 
fistula generally persists until a second nephrectomy is performed In an 
occasional case, the condition of the patient may prohibit an extensive primary 
operative procedure, necessitating a two-stage operation 

The high, early and late mortality m association with pennephntic abscess 
IS m part, owing to the fact that tuberculous infection is generally of man} 
years’ duration, as evi- 
denced by the extensive 
destruction of the kid- 
ney The opposite kidney 
may reveal toxic ne- 
phiitis, and the general 
resistance of the patient 
IS much below that 
of patients with only 
a moderately extensive 
unilateral infection 

In a second group of 
eight cases in the series, 
the pennephntic abscess 
was incised and nephrec- 
tomy performed at the 
same time Two patients 
died several days after 
operation , one two yeai s, 
and one six years after- 
ward The other four 
are living and well on an 
aveiage of four years 
after the operation Con- 
tamination of the perito- 
neal cavity IS apparently 
more serious following 
nephrectomy than following simple diamage of the abscess The greater 
area exposed to tiauma and absorption reduces the general resistance of the 
patient to infection 

Bilatcial Infection As a rule, renal tuberculosis is primarily unilateral 
Delay in removing the infected kidney unquestionably increases the risk of 
infection in the opposite kidney Israel found an extension to the opposite 
kidney m twenty-nine of loo non-operated cases On the other hand, m only 
thirteen (i 6 per cent ) of 1022 cases of nephrectomy for tuberculosis was 
there tuberculous infection in the remaining kidne} Kummell found eighty- 
one bilateral infections m 1 19 necropsies for renal tuberculosis , m only five 
of 100 surgical cases \\ as the infection bilateral 



Fig 4 — Caseation and infection confined to lower pole and simu- 
lating a double kidney 
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The removal of one kidney in a case of bilateral infection is essentially a 
palliative procedure Wildbolz asserts that there is no definite indication 
that It will cure even the smallest lesion in the opposite kidney Rochet and 
Thevenot reported fourteen cases of nephrectomy for bilateral infection In 
eleven, the infection in one kidney was slight, the kidney removed was exten- 
sively diseased One patient died from urcemia two weeks after operation, 

four died later Six lived, 
three of whom were in 
apparently good health 
Three patients with severe 
infection of both kidnevs, 
died promptl} after the re- 
moval of one kidney In 
certain cases of bilateral 
infection, removal of the 
more extensively diseased 
kidney apparently influences 
the remaining kidney favor- 
ably, and may unquestion- 
ably improve the patient’s 
condition Legueu collected 
ninety-three cases in which 
nephrectomy had been pei- 
formed for bilateral infec- 
tion Thirteen patients died 
immediately after opera- 
tion, most of them from 
anuria Thirty died dur- 
ing the first three years 
after operation Twenty- 
two were alive, seven one 
year, fourteen from two to 
five years, and one eight 

5 — Soft fibrous sac of almost completely destroyed kidnej yoars after operation In 
The ureter .s stiff and thickened apparently 

bilateral infection, but the diagnosis of tuberculous disease in the remaining 
kidney may be questionable On the other hand, there are undoubtedly many 
cases believed to be unilateral in which there is infection in the opposite kidney, 
eien though there may be no signs of inflammatory reaction in the urine 
from that kidney Braasch ® has recentl)'^ shown by guinea-pig inoculation, 
that in se^en of twenty-two cases apparently unilateral, there was infection 
on the opposite side Following removal of the obviously diseased kidney, 
these patients all have evidence of active urinary tuberculosis 

In our series there were eighteen cases of bilateral infection in which the 
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more extensively diseased kidney was removed Four patients died of anuria 
immediately after the operation, and ten died duiing the next eighteen months, 
in most instances either from renal insufficiency or from other tuberculous foci 
Type of Legion There are various types of renal tuberculosis that are 
important to the surgeon The lesion may be small , it may be limited to the 
tips of several papillae and the adjoining mucosa, or to several well isolated 
areas in the renal paienchyma (Figs 3 4 ) external examination and 

palpation, the kidneys sometimes appear normal If the pelvis is involved, 
as IS often the case, the ureter is enlarged, thickened and hardened In an 



Fig 6 — Extensue tuberculosis of the kidney with caseation and destruction of the kidney 

occasional case, if the lesion is small, isolated, and well surrounded by fibrous 
tissue, the ureter may be normal and theie may be no confirming data of 
tuberculous infection from an examination of the kidney In such a case, 
the data from an accurate cystoscopic examination is more reliable than 
surgical palpation 

In the majority of cases treated surgically, the pelvis and ureter are 
extensively involved, there are numerous areas of caseation m the kidney, 
and sometimes areas of fibrosis and soft necrosis (Figs 5 and 6 ) The 
surface of the kidney is studded with groups of small tubercles, and the 
permephntic fat is oedematous and adherent to the kidney (Fig 7 ) In 
cases of long-standing, the kidneys ma> be almost completely destroyed and 
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smaller than normal, the jDelves moderately dilated, and the renal parenchyma 
thin and sac-like Enough uiinary secretion persists to keep the bladder 
constantly infected Occasionally in this type of case, one portion of the 
kidney may contain a large walled-off abscess which is readily ruptured on 
surgical manipulation 

With stricture and obstruction of the ureter, complete destruction of the 
kidney occurs In such cases the obstruction has been gradual and of long 
duration The mass is composed of a fibrous shell of the kidney containing 

caseating material 



In some instances, 
calcareous deposits 
(Fig 8) are suffi- 
ciently extensive to 
cast a complete ront- 
genographic shadow 
of the kidney 
When there is 
complete occlusion 
of the ureter, the in- 
flammation of the 
bladder subsides in 
most cases Follow- 
ing obstruction, the 
retained infected 
urine and pus may 
rupture through the 
renal capsule into the 
surrounding tissues, 
or may break 


7 — Milnrv tuberculosis u-ith onb moderate mvoUement of the kidney 


through into the 
peritoneal cavity In 
most cases old 


occluded tuberculous kidneys are surrounded by only slight perirenal reaction , 
thev may be removed readily and the wound closed without drainage In 
thirtj-four of thirty-nine cases of this type, the wound was closed without 
drainage and healed by first intention , m the remaining five, drainage contin- 
ued for a short time In many such cases there is no active tuberculous infec- 
tion Braasch," in an endeavor to determine whether active tuberculosis 
bacilli were present, injected an emulsion from five such kidneys into guinea- 
pigs In four cases, the guinea-pigs remained normal, the fifth died of 
diffuse tuberculosis 

In cases in which there is sudden complete obstruction of the ureter early 
in the course of the disease, acute, generally markedly infected, hydronephrosis 
ma} occur Such sacs may become \ery large, containing from four to five 
litres of fluid in some instances They may become adherent to the diaphragm 
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and peritoneum, and often are associated with extensne pei ineplintis Like 
the completely destro3'ed kidneys, these hydronephrotic tumors may also 
rupture into the surrounding tissues, and it may be impossible to lemove the 
kidney and capsule intact In other cases, removal of the large dilated kid- 



Fig 8 — Fibrous shell of tuberculous kidne> completely filled ^\lth caseating material 
undergoing calcareous degeneration 

ney, its capsule, and the adherent perirenal fat would expose a very extensive 
area for infection and absorption In cases of this type, a subcapsular 
nephrectom} ma} lie safei than complete remo^al of the kidne} and peri- 
renal tissues 

Posf-opoahvc Coujsc The mortahU following nephrectom) was high 
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in earlier cases Schmieden reported a mortality of 25 4 per cent in 106 
cases between 1890 and 1900 Kuster (1902) found a total mortality of 188 
per cent m 297 collected cases In recent large series of cases the percentages 
are much lower , Boeckel reports 5 8 per cent and Legueu and Chevassu 5 9 
per cent Israel, m a collected review of 1023 nephrectomies, found an 
operative mortality of 129 per cent, and a late mortality of from 10 to 15 
per cent Wildbolz asserts that the larger collected general reviews are not of 
as much value as the more carefully compiled statistics of individual surgeons 
From the leports from several large urologic centres he collected 1450 cases 
with a mortality of 5 per cent Only eleven (2 4 per cent ) of 445 of 
Wildbolz’ own patients died following operations Most of the deaths were 
due to heart or lung complications Sixty-two per cent of 317 patients, 
operated on at least one year before were cured , 30 per cent were dead, and 
8 per cent still had evidence of disease Fifty-five per cent of 104 patients 
operated on at least ten years before were completely cured , forty-four died 
of tuberculosis mainly of the gemto-unnary tract In Kummell’s 188 cases, 
there was a mortality of 7 per cent , of the remaining 176, sixteen patients 
died the first year, and fourteen in the next four years Thirty-nine patients 
weie well from fifteen to twenty years aftei operation, and thirty-eight from 
ten to fifteen years 

Three hundred and fifty-eight (586 per cent ) of the 61 1 patients in the 
]\Ia}o Clinic on whom complete post-operative data were obtainable, are 
cured on an average of four 3fears after operation, 191 (31 2 per cent ) are 
dead Sixty-two (10 i per cent ) still have evidence of tuberculosis of the 
genito-urinary tract The patients still having trouble are mostly those who 
have been operated on recently Persistence of discomfort of the bladder and 
tuberculous foci in other parts of the body, account for many of the per- 
sistent symptoms 

Opciaiwe Deaths — Twenty-three of the 119 patients who died following 
nephrectomy for unilateral tuberculosis, died during the first month after 
operation This number represented 2 7 per cent of 845 nephrectomies 
In the earl}^ cases, urjemia was one of the most common causes of death, and 
accounted for the large operative mortality In many of the cases, it was 
the result of infection in the opposite kidney With our present accuracy in 
pre-operative diagnosis, uraemia only rarely causes death Only one of 175 
patients on whom nephrectomy was performed, reported by Wildbolz, died 
of uraemia Israel found that most of the early deaths in his reported cases 
were due to cardiac failure or to acute miliary tuberculosis 

Early Moitahty — Five patients in our series died after operation from 
uiasmia In most cases, death was due to a non-tuberculous infection of the 
opposite kidne} , or to chronic nephritis There were five deaths from perito- 
nitis , in all instances the peritoneum was adherent to the kidney and opened 
during the course of the operation In three cases, pulmonary complications, 
pneumonia, empyema, and pulmonar}’- embolism, respectively, caused death 
One patient died from general septiCcCrrua, and one from paralytic ileus 
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Wildbolz cited a case similar to this in which paralytic ileus occurred follow- 
ing nephrectomy, the peritoneal cavity was not opened One patient died 
from post-operative hemorrhage on the fifth day At necropsy, general 
miliary tuberculosis was found In two cases the cause of death was not 
determined In two cases operations had been performed elsewhere in an 
attempt to remove the kidney , in a third a pennephritic abscess had been 
drained In one, death occurred the second day from tuberculosis of the 
adrenal, and m one case a tuberculous kidney had ruptured into the chest 
before operation In one, death was due to thrombosis of the vena cava 
Laie M oi (alUy Israel believes that the chief causes of late post-opeiative 
death are pulmonary tuberculosis and tuberculous infection of the opposite 
kidney He found, in a series of cases, that more than one-half of all late 
deaths occurred within two years after nephrectomy Pulmonary tubercu- 
losis was the cause of death in 45 per cent , tuberculosis of the kidney 111 
35 9 pel cent , and acute miliary tuberculosis in 14 per cent He also believes 
that 73 per cent of all pulmonary tuberculosis causing death existed before 
operation Of the late deaths, due to renal insufficiency, 69 5 per cent were 
caused by renal tuberculosis , in 30 5 per cent there was no tuberculosis He 
reports several cases 111 which the patient survived the operation more than 
nine years, then died of a tuberculous infection in the opposite kidney 

Forty-two (25 6 per cent ) of 164 subsequent deaths occurred in the first 
year, eighty-three (506 per cent) fiom the second to the fifth year, and 
twenty-one (12 8 per cent ) from the sixth to the tenth year In eighteen the 
date of death was not known Thirty-one died from infection of the remain- 
ing kidney, which was tuberculous in fifteen 

Meningitis is often the cause of late deaths Simmonds found at necropsy 
that 30 per cent of men with genito-unnary tuberculosis had died from 
meningitis, and only 5 per cent from pulmonary tuberculosis, none from 
infection of the genito-unnary tract 

There were five late deaths due to meningitis In the cases in which 
extensive local infection of the wound, geneial miliary tuberculosis, or exten- 
sion to the meninges develop, the kidneys are not infrequently of the acute, 
septic, hydronephrotic type 

Twenty-one patients died of general miliary tuberculosis, and twelve of 
pulmonaiy tuberculosis Three died of tuberculosus peritonitis The 
remainder died from causes other 'than tuberculosis 

SUMMARY 

Eight hundred seventy-four patients with renal tuberculosis were treated 
surgically Nephrectomy was performed on 863 and an exploratory operation 
only, on nine Complete post-operative data were obtainable concerning 61 1 
patients Usually complete lumbar nephrectomy w^as performed In a few' 
instances, transperitoneal nephrectomy was performed or the peritoneal cavity 
w'as opened while the kidney w'as being removed by the lumbar route, such 
contamination of the peritoneal caMty markedly increases the operative risk 
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In the presence of a pennephritic abscess, removal of the kidne}^ and 
drainage of the abscess at the same time increases the operative risk Two 
of eight patients died following such procedures None of the eight patients 
died on whom the two-stage operation was performed 

In eighteen cases of bilateral infection one kidney was removed Four 
patients died from anuria immediately after the operation, and ten died during 
the next eighteen months 

Twenty-three patients (2 7 per cent of 845 who had had unilateral 
nephrectomy) died the first month after operation One hundred ninety-one 
(31 2 per cent of the 611 patients) are dead, 358 (586 per cent ) are com- 
pletely cured on an average of four years after operation, and sixty-two 
(10 I per cent ) are still ha\ing urinary trouble 
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PILONIDAL SINUS * 

(coccygeal fistul-v) 

By Harvey B Stone, M D 

OF Baltimore, Md 

Thf lesion known m American literature as pilonidal sinus, and on the 
Continent, chiefly by the name of coccygeal fistula, may not fairl}^ be con- 
sidered of major surgical importance, nor is it of sufficient rarity to cause 
interest as a surgical curiosity It does, howevei, deserve attention because 
of the frequent mistakes made m its diagnosis, the confusion with fistula in 
ano, and the various explanations of its etiology Moreover, very little refer- 
ence to the subject is to be found in the literature Less than a dozen original 
articles have been found m a fairly extensive search covering the past sixty 
years, and the standard texts on general surgery carry little or no reference 
to the subject Even the special A'^olumes on rectal surgery are notably lacking 
m discussion of it It has therefore seemed worth while to present the salient 
facts in regard to pilonidal sinus, with a collection of a number of cases 

The lesion presents itself, in its uncomplicated form, as a small orifice — 
3 to 5 mm m diameter — in or near the posterior midline of the body, at 
about the level of the sacro-coccygeal joint The orifice is round or oval 
and its edges are smooth, skin covered, and free from granulations Occasion- 
ally a small tuft of hair projects from the opening A probe passed into the 
orifice finds a sinus tract usually passing upwaids toward the sacrum for a 
variable distance, in most cases only i to 2 cm , but occasionally 5 to 6 cm 
This tract, when studied histologically, is found lined with epithelium Often 
there is a mat of loose hair lying m the sinus The sinus ends blindly, 
perhaps m a sacculated pouch, and does not communicate with any other 
structure In those cases that have become infected the picture is modified by 
inflammatory signs, swelling, tenderness, etc , along the course of the sinus, 
perhaps the discharge of pus through the orifice, and particularly by the 
development of adventitious orifices m the neighborhood, usually to one or 
other side of the midline, also discharging pus These differ from the 
original orifice m being ordinary fistulous openings, lined by granulations, and 
with an ulcerated ragged orifice 

The first record of this lesion that I have been able to discover is that of 
J M Warren,' 1867, Mho clearlj presents two cases, and remarks that he lias nowhere 
seen a description of such a lesion, although he thinks he has encountered personally eight 
or ten instances Only one was in a woman, of dark and hairy type The others were 
in hair} men He notes the tendenev to confusion wnth fistula in ano and states that 
the sinus should be dissected out Warren ad\ances the rather imaginatne theory that 
the cause of the trouble is a reiersed hair-follicle, and that the turned-m hair, as it 
continues to grow^ “pulls its hole in after it,” as it were 

* Read before the Southern Surgical Association, December ii, 1923 
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In 1880, Hodges^ refers to Warren’s description, which he states is the only 
reference he can find in the literature, and he describes the lesion, but makes the error 
of stating that the sinus has no lining membrane except ordinary granulation tissue 
He could find only one case in the female in the records of the Massachusetts General 
Hospital, the case of Warren’s Hodges gave the name of pilonidal sinus to the lesion — 
a nest of hair — and believed the hair was the cause of its development He thought short, 
loose hairs from the surface, in people of unclean habits, accumulated in a post-anal 
dimple, excoriated the skin, and worked their way into the deeper tissues, causing a 
sinus In the same volume Hodges and Post report other cases 
Mason, ^ also in 1880, reports a case in a woman 

In 1883, Couraud^ in a French thesis, discusses at length the questions of post-anal 
dimple, pilonidal sinus and post-sacral dermoid He gives credit to Warren as fiist 
describing the lesion here discussed and covers the other bibliography of the related 
subjects He thinks the dimples, sinuses, and dermoids are various degrees of the 
same process and quotes various views as to its etiology Two of these have already been 
mentioned Kuhn (quoted) considers these lesions remaining traces of hydrorachis or 
spina bifida Lawson Tait (quoted) regards the dimples as defects due to the evolutionary 
disappearance of a caudal appendage Fere (quoted) thinks a failure of the two halves 
of the body to unite properly behind is the explanation The writer then reports three 
cases of his own and Schwartz and quotes several others from the literature 

In 1885, Wendelstadt,*^ in a Bonn thesis, reports three cases, and again reviews the 
literature, which is not appreciably fuller than in Couraud’s thesis He thinks the 
loose hair plugging the orifice of the fistula is often the cause of retention and infection 
Points out confusion of this lesion with fistula in ano and osteomyelitis of sacrum or 
coccyx He advises surgical removal of the sinus tract, and advises against treatment 
with chemical injections He advances the following idea of the etiology The inferior 
end of the spinal cord is the last portion to lose its connection with the skin As the 
sacrum closes together and pinches off this connection, the skin becomes attached by 
fibrous tissue at this point to the posterior surface of the sacrum As adult life 
approaches, fat and soft parts grow and lift the skin farther away from the bone The 
attached spot is thus drawn down into a dimple or sinus 

Hermann and Toureux,® 1887, after discussion of the theories above mentioned, 
direct attention to the embryology of the posterior end of the neural axis They show 
that after the separation of the spinal cord from the superficial tissues a process of 
epithelial tubules persists for a time at the point of previous connection of the neural 
axib with the skin, forming a vestigial remnant of that connection To this remnant, 
which normally completely disappears, they attribute the formation of pilonidal sinus, 
when atrophy fails to take place 

E J Beall," in 1889, reported five cases of what he calls coccygeal dermoid, all m 
male patients, and points out that they are commonly not correctly diagnosed, but are 
mistaken for ordinary abscesses, canes of the coccyx or sacrum, or for fistula in ano 
He believes them to be more frequent than the literature indicates, and advises thorough 
surgical removal of all the abnormal tissue 

Graham,® 1897, credits Hodges with first correctly describing and naming this lesion 
He also states that he could find only two references to the lesion in surgical works, 
once as a lesion of the spine, and once as a disease of the rectum Distinguishes between 
the small, deep pit of pilonidal sinus and the broad, shallow depression known as post- 
ana! dimple He reports one case 

It will be seen that the references herewith quoted, which cover all the 
diiect consideration of this subject in original articles that were found, are 
few in number, present in all a very few cases, and are vague on such matters 
as the histolog} of the lesion and its etiologj Tliej are all clear and definite 

411 



HARVEY B STONE 


on the clinical picture prebented, and on the proper treatment complete 
surgical removal 

The writer has collected the cases on record at the Johns Hopkins Hos- 
pital, for which permission he is deepl}'^ indebted to Doctor Finney, and has 
added his own private cases theieto These have been studied particularly 
with the following points in mind Age, sex, and race of patients, previous 
operations, and histological study In the Johns Hopkins Hospital records 
forty cases were found In addition, the writer has seen twenty-one cases, 
making a total of sixty-one cases in all Every one of these patients was 
white, in spite of the fact that Baltimore has a large negro population, and 
the hospital has always had an acti-ve colored service, no case in the negro 
has been seen Only ten of the sixt}-one cases were females, i6 per cent 
Two patients were forty-nine years old when operated on, the most advanced 
age in the series , three were eighteen, the youngest recorded The average 
reduced age — that is, the age of admission less the number of years the lesion 
had been observed — for the whole series is twenty and one-half years Clearly 
the condition although congenital, first gives trouble in early adult life 
Twenty-five, or nearly half of this series, had been operated upon, in some 
manner, at least once previously, and one history bears the note “ eight or 
ten previous operations ” — a point to be referred to later One case also 
presented a bifid uvula and h 3 fpospadias Among my own cases is an inter- 
esting group, a father and two sons all of whom were operated upon at 
different periods for pilonidal sinus These cases and the age of incidence 
throw light upon the congenital character of the lesion Many of these 
patients had suffered recurring trouble with the sinus for a long period of 
time, in several instances for more than ten years, and in two for over 
twenty years 

The writer was fortunate enough to discover and remove cleanly, a topical 
sinus which had never been actively inflamed This he believes to be good 
practice, but incidentally it affoided material for histological study much 
better than is usually obtained from acutely infected sinuses The specimen 
was dissected out whole at operation, and blocked and sectioned thus, without 
opening it The lumen of the sinus contained hairs The inner portion of 
the wall was of many layers of stratified cuboidal epithelium with only slight 
cornification adjacent to the lumen, but with imperfect and rudimentary 
papillse in certain areas Hair follicles were seen and also sweat glands 
Outside of the epithelial layer was a dense corium-like sheath, and beyond this 
loose fat and areolar tissue Some of the sweat glands he in the fat at quite 
a distance from the lumen of the sinus In short the sinus is a shgbtly 
modified invagination of true skin None of its elements were fully developed 
even the characteristic hair is thin, fine and scanty in pigment, somewhat 
like lanugo 

In reviewing the literature above, the various theories of origin of these 
little sinuses were outlined None of them seemed quite clear In an effort 

412 



PILONIDAL SINUS 


to understand better the character of this lesion, cMdently congenital and of 
embryonic development, recourse was had to Dr George L Streeter of the 
Department of Embryology, Carnegie Institute of Washington, Baltimore, 
Maryland Doctor Streeter was good enough to place the rich mateiial of his 
department at my disposal, and aid me with his e^en more valuable advice 
In spite of these advantages, no satisfactory explanation of the pioblem has 
yet b'feen found It is true that for a time a small cystic remnant of the 
lowermost portion of the medullary groove persists and is known as the 
“ coccygeal medullary vestige ” This is lined by a single layer of columnai 
cells and is doubtless the structuie to which Hermann and Toureux have 
referred Normally, this little cystic structure has no opening communicat- 
ing with the skin, and ultimately disappears Furthermore, its cells are 
similar in appearance to those lining the central canal of the spinal cord, and 
in Doctor Streeter's opinion ha\e already become so differentiated that they 
could not be expected later to give rise to skin, even though the cystic rem- 
nant should persist It is Doctor Streeter’s view that pilonidal sinus must 
be regarded as a special local down- growth of epithelium, originating from 
the true skin and not from the medullary groove The skin in certain regions 
forms organs like the breast, and the external ear, by just such an invagina- 
tion No suggestion is as yet advanced as to why such an invagination takes 
place occasionally in the coccygeal region In short, beyond the feeling that 
the skin and not the neural groove is the source of the sinus no facts are 
present to explain the origin of the lesion 

Personal experience with these cases, a review of hospital records, and 
a survey of the literature have all led to certain clear-cut ideas as to the 
clinical aspects of this interesting lesion 

First, as to diagnosis To one who has evei knowingly seen a pilonidal 
sinus, there can be no difficulty To those who have not chanced to see a 
case the following points should immediately suggest the diagnosis Its situa- 
tion, over the coccygeal region, well posterior to the anus, the midline or 
nearly midhne orifice, with its smoothly rounded edge, and with or without 
a tiny protrusion of hair from its lumen If there is no active inflammation, 
a cord-like structure can often lie felt running upward and backwai d a short 
distance from the orifice As a rule there is inflammation, as that is the 
reason for seeking medical aid Here one must be on guard against mistaking 
the lesion for fistula-in-ano or disease of the underlying bones The long 
history so often obtained may misleadingly suggest these possibilities A 
probe passed into the sinus should throw much light on the question Instead 
of going toward the anal canal, as in fistula, it passes upward and backward 
away from it The bare bone of osteomyelitis also is, of course, not to be 
felt Confusion may be caused by incidental inflammator) orifices of second- 
ary origin, but the original orifice is characteristic and should be sought for 
The diagnosis once established, the problem of treatment is easil} solved 
It consists in the complete excision of the whole tract with its entire w^all 
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The area excised should be wide enough to include the sweat glands in the 
tissue lemoved Anything less is unsatisfactory Yet our experience and 
that of others shows that all too coinmonl}' incision and drainage or palliatives, 
such as poulticing, may be employed No case can be considered permanently 
cured until the sinus wall is removed As long as any of it remains, recur- 
rence of inflammation may be looked for Cases seen before infection has 
occuired should be excised, as such wounds may be closed cleanly, the 
operation is short and easy, and the probability of later infection through the 
open orifice, is thus avoided This is not meddlesome surgery, but sound 
proph3dactic surgery When first seen aftei infection has occuried, drainage 
following excision is usually necessary and sometimes this wound takes a 
surprising time to heal The location of the lesion is such that healing by 
granulation progresses slowly Non-surgical tieatment is usually a waste 
of time 

SUMMARY 

Pilonidal sinus is a congenital defect It occurs principally in males, and 
has not been described except in the white race It is not rare It may be 
familial in incidence and associated with othei anomalies of development 
The diagnosis is made from its position and the appearance of its orifice 
The treatment is complete surgical excision 
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COMPLETE OUTWARD DISLOCATION OF THE PATELLA* 

By Nathan Winslow, M D 

OF Baltimore, Md 

FKOM TJir SUHGICM. DtP^IlTMFNT OF THf UM\ OF MMHI \ND 

Exposed as the patella is to all sorts of trauma, it is singularly free from 
dislocation Dennis ^ says Dislocation of the patella occasionally occurs and 
forms about i per cent of all dislocations Stimson" writes Dislocations 
of the patella are rare, less than i per cent of all dislocations , and the infre- 
quency with which they have come under the observation of indnidual 
surgeons and the incompleteness or the obscurity of the reports of many cases 
have combined to make the systematic descriptions rathei artificial and 
unsatisfactory Eisendrath^* announces About 200 cases of dislocation of 
the patella have been reported Astley Ashhurst ■* states It is also seen 
veiy occasionally as a traumatic lesion As recently as 1922, when discussing 
this question, Dennis Crile “ said Dislocations of the patella aie rare and 
the patient is not usually seen while the dislocation persists Spontaneous 
reduction 01 reduction by the patient or a friend is usually accomplished before 
the surgeon arrives In view of its acknowledged rarity. I believe, that the 
following case of complete outward displacement of the patella is of sufficient 
interest to justify its presentation 

Repot t of Case — Miss L, white, female, school-teacher, aged nineteen, on Septem- 
ber 8, 1923, sustained an injury to her left knee by stumbling over a suit-case She 
endeavored to regain her balance, but failed, and fell to the floor, where I found her a 
half hour later She was m great pain and resented anv attempt to change her position 
as the slightest movement of the injured limb increased her suffering The knee was 
not swollen, but was slightly flexed, broader tlian normal, and visibly misshapen 
Bejond the inferior articular surface of the femur and resting against the outside of 
the external condyle was a bony mass which touch and sight identified as the patella 
Its anterior surface was palpable throughout and looked outwaid The inner margin 
of the knee-cap was directed forward, its outer border was turned backward, and its 
articular surface was in contact with the external condyle The patella was fixed 
The leg was flexed on the thigh The knee-joint was stiff and immobile The site of 
the intercondjloid notch was indicated by a crease in the overlying skin Both condvles 
could be felt The tendon of the quadriceps extensor muscle and the ligamentum patellae 
were tautly contracted and stood out like whipcords The clinical evidence was so 
frank as to leaie no doubt as to the nature of the injury, vtc , a complete outward 
dislocation of the patella, which was in the absence of any visible evidence of trauma 
attributed to muscular violence An X-raj examination was not obtained because of 
(i) the obviousness of the diagnosis, (2) the urgent insistence of the patient for relief 
from her suffering The replacement of the bone was therefore undertaken without 
aiiaisthesia and much to my relief easily accomplished The thigh was flexed on the 
pelvis, the leg extended and pressure exerted on the outer border of the patella Almost 
immcdiateh the bone flew back into place with an audible snap Instantlj the joung 
lad\ expressed herself as free from pain As a safeguard against the recurrence 

* Read before the Southern Surgical Association, December 13, 1923 
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of the dislocation a plaster-of-Pans case was applied from the ankle to the groin This 
was removed two weeks afterwards and the girl allow'ed to get about on crutches She 
has now regained the full use of her leg and reports herself as completely cured 

Dislocation of the patella is almost alw^ays outwaid The injury may 
follow^ a blow upon the inner margin of the patella, but fully as often results 
from a sudden, violent muscular contraction, especially if the knee is fleved 
and turned inwards as in catching one’s self while falling According as the 
patella is still in contact with the trochlea or lies upon the epicondyle, the 
luxation IS classed as incomplete or complete Both forms occur with about 
equal frequency When the dislocation is complete the patella may assume 
any one of three positions Its articular surface may face the condyle with 
its external border behind and its inner in front, or the inner maigm of the 
patella may impinge against the external condyle with its anterior surface 
looking diiectly forward, the knee-cap having undergone no rotation, or the 
inner margin of the patella may dip backward with its anterior surface in 
contact with the external condjde and with its outer border pointing forward 
In the incomplete type of outward dislocation, the patella does not entiielv 
leave its articulation with the femur, but is merely carried more oi less to 
the outei side Generally its inner border is caught in the intei condyloid 
notch and the outer half of the patella overhangs the external condjle where 
it presents as a prominent swelling on the outer side of the knee with its 
anterior surface looking obliquely inward and backward as the result of a 
partial rotation The strong leaning of the patella toward the outward 
variety of displacement is not a matter of chance The conformation of the 
knee-joint and the muscles attached to the patella enter largely into the 
choice The external condylar ridge is considerably less prominent than that 
of the internal condyle and the pull of the quadriceps is upward and in a 
direction parallel to the long axis of the femur Since the femui and the 
tibia join each other at an obtuse angle with the apex directed inwards and 
the hgamentum patellae lies in the long axis of the tibia, the quadriceps when 
it contracts not only pulls the jDatella upward but also exerts considerable 
outward traction on this bone To counterbalance this tendency, nature has 
supplied man with a strong internal lateral ligament and has scooped out the 
lower end of the femur in such wise as to tightl}'^ engage the irregularly 
wedge-shaped posterior surface of the patella when the knee is extended and 
the thigh muscles contracted Notwithstanding the excellent protection thus 
afforded against dislocation by this arrangement, a violent contraction of 
the quadriceps or a blow upon its inner margin may suffice to dislocate the 
patella, especially if the ligaments are relaxed and the lip of the external 
condyle is underdeveloped 

The symptoms are characteristic The slightly bent leg is held stiff and 
immobile, for fear of exciting pain The knee-joint is bioader than normal 
and there is a visible as well as a palpable prominence on its outer side The 
condyles can be felt and the trochlea is indicated by a groove in the overlying 
skin The extensor tendon and the hgamentum patellae aie tautly contracted 
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An X-ray examination will verify the diagnosis After reduction there is no 
great tendency to recurrence of the luxation According to v Bergmann,® 
even if the dislocation persists, the use of the limb is gradually recovered 
and hard work is possible, but extension is limited and the genu-valgum 
becomes more pronounced 

In recent cases a closed reduction with or without anaesthesia is generally 
feasible When such efforts fail an open replacement must be made This 
can be done either by a straight or a curved incision Habitual luxation has 
been cured by non-operative treatment, but usually requires an operation 
Bajardi has accomplished a cure by cutting out of the inner side of the capsule 
an oval slice of redundant tissue and suturing the margin of the defect, thus 
created, together Le Dentu has obtained satisfactory results by reefing the 
relaxed capsule Albee ’ splits up the front of the condyle and elevates the 
fragment until a wedge-shaped hiatus is formed into which he inserts a chunk 
of bone cut from the tibia, holding the graft in place with a pm In some 
instances it has been found necessary to chisel off the tubercle of the tibia and 
transplant it inwaids Whilst the methods enumerated above, either alone 
or in combination generally suffice to effect a cure, on occasion some more com- 
plicated technic needs be exploited Whenever a rent is found in the capsular 
ligament, be it m a fresh dislocation or in a recurrent displacement, the hole 
must be sewn, regardless of what else is done 
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PRIMARY PERITONITIS * 

By Arthur A Zierold, M D 

OF Minneapous, Minn 

ASSOCIATE BUROEOV, MINNEAPOLIS OENEBAL HOSPITAL 

The early literature of peritonitis is of interest more from an historical 
standpoint than a scientific one, inasmuch as it was only with the recognition 
of the true nature of pus that it became a pathologic entity From this, to 
modern times, peritonitis existed in two forms, known and unknown, and the 
latter, if anything, more numerous than the former 

In 1880 Grawitz essayed to refine this classification and divided the 
disease into primar)'- and secondary groups, including in the first what he 
termed rheumatic or idiopathic forms, and in the second, those of known 
origin m the abdominal viscera 

Upon this ground work Tavel and Lanz,” in 1893, published their classifi- 
cation which substituted “ chemical ” for “ idiopathic ” and multiplied the 
phases of the secondary forms 

All this, while it dignified and amplified the previous conception did 
not materially alter it 

Consequently, with a more rational method in view, Flexner ® published 
in 1898 his work on the etiology and classification of peritonitis In this he 
recognized two great divisions, primary and secondary, stating that, “ By 
primary peritonitis is understood a condition in which an inflammation of the 
serous cavity arises without the mediation of any of its contained organs and 
independent of any surgery upon these parts ” 

The term primary peritonitis is m a wny a misnomer, for in our contact 
with neoplastic diseases we have come to consider a primary lesion as the 
initial site of the disease process In fact, to the clinician, “ primary ” 
possesses an absolute value rather than a purely relative one Thus, an otitis 
media may, be the primary body lesion and eventuate as a blood-borne 
peritonitis which in turn, as regards peritoneum and viscera, is an essentially 
primary disease 

With this understanding of “ primary ” we can group under this heading 
the “ essential ” peritonitis of Duparque, the “ rheumatic ” of Grawitz, the 
“ chemical ” of Tavel and Lanz, the “ pneumococcic ” of Bozzolo * and the 
idiopathic of the host of other writers on the subject 

Previous to i860, although many cases were reported as idiopathic, or 
(as we would consider them) primary, the data is unconvincing and inade- 
quate Perhaps the first really plausible case record was that made by 
Behier and Hardy ® in 1864, while Duparque m 1867, presented a more com- 
plete report which is identified as a “ pneumococcic ” peritonitis 

* Read before the Minnesota Pathological Society, October 16, 1923 
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Hertzler® credits Bigelow^ as reporting the first satisfactory case in 
American literature in 1872 

From this time to the present date the literature of the subject has con- 
sisted mainly in reports of scattered cases Of the more pretentious articles 
are those of Michaut,® Annand and Bowen® and Von Brunn^® on pneumo- 
coccus peritonitis, the earlier reports of Flexner and Manahan,^^ together 
with the more recent ones of Fishbein,^® Rabinowitz and Melchoir,^^ on 
primary peritonitis other than the pneumococcic 

Despite the large amount of reported material the disease possessed a 
questionable status up to very recently In a measure this may have been 
due to the recognition of appendicitis and the subsequent vogue of appendec- 
tomy From the belief that some peritonitides were at least inexplicable, the 
profession generally assumed that any peritonitis of undemonstrable origin 
was due to appendicitis and looked with disfavor and suspicion upon any 
surgeon who failed to substantiate this opinion 

Moreover, Nothnagel,^® in 1901, emphatically denied the possibility of a 
primary peritonitis, and Armstrong insisted in the face of some biologic 
difficulties that all primary peritonitis was essentially an infection of the 
Fallopian tubes The observations of Jensen working on animals and 
those of Dieulafoy,^® Weichselbaum,^® Lennander and Nystrom appeared 
to strengthen Nothnagel’s contention 

However, Kunzel,®^ m 1904, presented a definite case of peritonitis in 
which he had made most elaborate and detailed gross, microscopic and bac- 
teriologic examinations and in which he was able to establish its identity as a 
blood-borne infection from the naso-pharynx 

The later reports of Chapelle,®® who exhaustively studied the sore throat 
epidemic in Helsingfors and the observations of Fishbein, Rabinowitz, 
Ruppanner and others serve to strengthen this position to a degree that 
primary peritonitis in the sense of Flexner’s classification must be accepted 
as a definite hasmatogenous disease process 

From the autopsy records of the Pathological Department at the Univer- 
sity of Minnesota, through the courtesy of Dr E T Bell, I have been able 
to collect twenty-eight such cases In the majority of instances I have been 
able to supplement them with their respective hospital charts which makes 
available a moderate amount of clinical data As it would be a footless 
undertaking and only lead to confusion to enumerate these severally, 
I have attempted to summarize the findings under a relatively few import- 
ant headings 

These I have arranged in tabular form, as follows 

The difficulty in establishing a distinct syndrome which might be of 
diagnostic value is at once made manifest by the shortness of the series, 
although from even this inconsiderable number some conclusions may be 
drawn Apparently there is no sex prediliction and the age incidence is so 
variable as to be of little import 
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Of the ten cases in which there was no known origin or accompanying 
disease elsewhere in the body, five had pain and vomiting at the onset while 
the remainder had neither pam nor vomiting 

In the eighteen cases accompanied or preceded by other sites of infection 
only four noted pain as an abdominal symptom and only five vomited 

In the tabulation of results, the temperature record is of necessity inade- 
quate as it is not possible to present the daily range and progress and only 
the consistently high readings have been recorded Examination of the 
available hospital records in all instances shows an earl)’- rise with a rapid 
development of the septic curve The few instances of low temperature 
occurred in adults with no accompanying disease and who reached a fatal 
terrmnation in very few days 

Leucocytosis is an almost invariable finding, the one exception being a 
leucopema in influenza The total counts observed show an average mean 
around 20,000, although in two instances they amount to 40,000 The differ- 
ential count exhibits little of significance, the P M N forms usually being 
increased to eighty per cent or more 

In contrast to the majority of observers, but in accord with Rabmowtz, 
diarrhoea was found to be an infrequent occurrence, being noted m only 
three instances 

The foregoing summarizes briefly the phase of onset As the condition 
de\elops two features become almost constantly in evidence, viz , distention 
and fluid 

In twenty of the twenty -eight cases the records give marked abdominal 
distention as the chief terminal sjmptom and the autopsy findings note the 
presence of fluid in relatively large amounts Whether this is always in a 
clinically demonstrable amount, particularly in infants, it is difficult to say, 
but from the appended clinical notes it appears readily recognized in children 
and adults 

The prognosis in this type of peritonitis is always gloomy', but perhaps 
not so entirely hopeless as a casual observation of the statistics suggests It 
is undeniable that in the twenty-two unoperated cases the mortality was 
one hundred per cent , which allows little to be hoped for from expectant 
treatment, but of the six which were treated surgically', two survived operation 
This of course is in itself inconclusive, but at least it emphasizes the possibility 
of a lower mortality at the hands of the surgeon 

The autopsy' findings as a whole agree with the reports publislied else- 
where, except as to the ty pe of invading organism In the face of the many 
reported cases of pneumococcus peritonitis the occurrence of but one case 
in the series is surprising, although the absence of bacteriologic studies in nine 
instances may' be sufficient explanation 

As to the nature of the peritoneal content, little can be said to amplify 
what has been expressed in the table In most instances it was frankly 
purulent m character and profuse in amount 
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One case, however, is worthy of note in that it coincides with what 
Melchior has recently reported as acute primary serous peritonitis 

As it has been more or less obscured in the tabulated findings, a very 
brief summary is necessary for identification 

An unmarried woman of twenty-eight with a history of tonsillitis ter- 
minating ten days previously was suddenly seized \vith chills, fever and 
indefinite abdominal distress Twenty-four hours later she appeared 
extremely toxic with a temperature of 103 and 40,000 leucocytes The abdo- 
men was distended and there was demonstrable fluid As the cardiorenal 
function was not impaired this was thought to be exudate At operation the 
peritoneum and viscera were negative on careful examination, but 1500 c c of 
clear sterile fluid was drained from the abdomen Recovery was uneventful 
In conclusion there are a few statements based upon these observations 
which at least appear to be justifiable 

The acute fulminating forms of primary peritonitis can rarely be diag- 
nosed until in a terminal stage, while the more slowly developing cases inci- 
dental to disease elsewhere should be more frequently recognized Also 
in the presence of infectious diseases or signs of sepsis a distended abdomen, 
particularly one with demonstrable fluid, should be strongly suggestive 
of peritonitis 

As to the treatment there is little choice I have operated on four cases 
and two have survived, and I am naturally inclined to this course in the face 
of the one hundred per cent mortality from other methods 

Certainly Murphy’s dictum that expectant treatment in appendicitis was 
expectans mortem, is equally true here 
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RECENT CONTROVERSIAL QUESTIONS IN 
GALL-BLADDER SURGERY^ 

By Walton Martin, MD 

OF Neiv York, N Y 

In a number of papers on the surgery of the gall-bladder written during 
the last two or three years, certain assumptions regarding etiology, symptoma- 
tology and morbid anatomy are frequently made It is taken for granted that 
the removal of the gall-bladder is not accompanied by any untoward after 
results and that, the gall-bladder once removed, there is no likelihood of 
reinfection of the common duct or the formation of stones It is assumed 
that there is a causative sequence in certain lesions, chronic appendicitis being 
followed by hepatitis, hepatitis by cholecystitis The infected gall-bladder 
IS considered a focus from which infection is carried through the lymphatics 
to the liver and pancreas The formation of stones is said to be but a symp- 
tom of the disease and to have little significance in the course of the disease 
or the spread of the infection Cholecystitis is said to be a disease of youth 
Marked morbid changes in the gall-bladder and cholelithiasis of the middle- 
aged, It IS asserted, have been preceded by masked attacks of cholecystitis It 
IS assumed that there are no latent gall-stones or cholecystitis and that careful 
inquiry will always elicit symptoms of very mild attacks of epigastric pain, 
eructation of gas, pyrosis, abdominal distention, inability to eat certain foods, 
etc , that by the recognition of these mild cases and by the performance of 
cholecystectomy m the young people of to-day the patients with advanced 
lesions of the biliary tract twenty years from now will be eliminated Not 
only are mild attacks of cholecystitis said to give symptoms, but the hepatitis 
accompanying it is supposed to cause autointoxication and recurrent bilious 
attacks and these again are cured by removal of the gall-bladder 

In a word, it is taken for granted that a patient is spared years of ill 
health by removing a slightly infected gall-bladder and that changes in the 
wall of the gall-bladder, so slight that they can only be detected by histological 
examination, furnish a focus from which infection spreads to neighboring 
organs and justify a cholecystectomy 

I have thought it might be of interest to study these assumptions, to 
weigh the evidence as we have it for and against accepting them 

The material I have used for analysis and review consists of two hundred 
and twenty-nine cases of cholecystectomy for cholecystitis, in which the lesion 
was confined to the gall-bladder, and thirfy-eight cases in which there Avas a 
complicating choledochitis or cholangitis, done by the surgical staff at St 
Luke’s Hospital during the last two years, the Follow-up report on three 
hundred and twenty-one patients on whom operations had been performed 

* Read before the New York Surgical Society, December 12, 1923 
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either on the gall-bladder or the common duct, and the autopsy lecords where 
lesions of the biliary tract are recorded 

The first cholecystectomy was done by Langenbuch, July 15, 1882^ 
Since then thousands of gall-bladders have been removed There has been 
ample time and abundant opportunity to study the disturbance of function and 
alteration of structure caused by its removal The subject has been studied 
experimentally for a much longer period Zambeccari began these investi- 
gations by removing the gall-bladder m an animal over two hundred and 
fifty years ago, and it was well established when Langenbuch removed the 
gall-bladder that its absence in animals was not accompanied by any serious 
disturbance The attempt has been made to draw conclusions from com- 
parative anatomy and from rare instances of congenital absence of the 
gall-bladder Much of the experimental work has been repeated with con- 
flicting results and the exact functions of the gall-bladder are still in doubt 
However, there is a general agreement among physiologists that gall-bladder 
bile is more concentrated than hepatic bile and that the gall-bladder acts as a 
current regulator for the flow of bile into the duodenum, that is to say, the 
presence of the gall-bladder does modify the bile and does influence its rate 
of flow into the duodenum * After the gall-bladder is removed, since the 
liver secretes bile continuously, the bile must pass into the duodenum as soon 
as the distention of the common duct exerts sufficient pressure to overcome 
the sphincter of Oddi, and in animals the common duct and hepatic ducts 
have often been found dilated up to the point where they emerge from the 
liver after the removal of the gall-bladder In many instances this dilata- 
tion IS accompanied in time by a loss of tone in the sphincter muscle 
placed about the termination of the common duct and the flow of bile is 
continuous into the duodenum 

There is no more curious chapter m comparative anatomy than the one 
that records the vagaries of this diverticulum of the excretory duct of the 
liver, for as a diverticulum, not as a bladder, it must be considered from 
the point of view of development The gall-bladder is not present in the 
horse, ass, zebra, tapir, rhmosceros or the elephant It is absent in the true 
deer but present in the closely related musk deer Owen found a large 
gall-bladder, bifid at the fundus, m a female giraffe In two males subse- 
quently dissected there was not a vestige of gall-bladder The hog has a 
gall-bladder while its New World relative, the peccary, has it not * I shall 
not attempt to follow the presence or absence of the gall-bladder m the various 
vertebrate orders except to call attention to the fact that its absence is not 
noted in carnivora where food is taken at long intervals, but is noted in 
the vegetarian mammals in which digestion is earned on nearly continuously 
without marked interruption Its congenital absence in man is rare I give 
an instance taken from our autopsy records 

The child, one 3 ear old, ^\’as normall}' de\ eloped and well nourished and had had an 
uneventful history w'lth no record of illness until four days before her admission, when 
she had an attack of diarrhoea The symptoms improved, but after a week in the hospital 
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she died rather suddenly At autopsy it was decided that death was due to a small patch 
of bronchopneumonia and to an exudation of pus m the left pleura This was small 
in quantity but widely distributed over the entire pleural surface On lifting up the liver 
not a trace of gall-bladder could be seen nor any evidence of previous inflammation 
The common duct was not dilated, the papilla of Vater was normal in size and position 
The hepatic ducts were somewhat anomalous as there were two small ducts from the 
right lobe which joined the common trunk below the three which proceeded from the 
left lobe The hepatic artery and portal vein were normal There was a slight groove 
in the liver marking the right margin of the quadrate lobe The pancreas was normal 
Other deformities or abnormalities were not found ' 

For a number of years observations have been recorded which seem to 
show a diminution in the acid reaction of the gastric contents after the removal 
of the gall-bladder or after morbid changes which destroy its function as a bile 
reservoir,® and several observers have mentioned a slight transitory diarrhoea 
m which there are several stools passed made up entirely of bile, but the 
wonderful power of adaptation possessed by the body seems to mask or 
compensate for changes in function which its removal causes and the symp- 
toms that patients suffer after cholecystectomy are apparently not due to 
changes in functions, the result of the absence of the gall-bladder 

In recent papers, however, there are rather widespread acknowledgments 
of occasional difficulties, dependent not on functional derangement due to 
the absence of the gall-bladder, but incidental to its removal Not only have 
there been papers on reconstruction of the common duct, many of them due 
to injury done during cholecystectomy, but there have also been a number of 
papers dealing with the anomalies and variations in the arrangements of the 
cystic duct, cystic artery, hepatic artery and common duct Some of these 
have been frankly prompted by a narrow escape from injury to the duct 
In se\ eral instances actual injuries have been reported by operators 
of wide experience, nor have the injuries been confined to operations per- 
formed for far advanced lesions, but have occurred when doing a simple 
cholec3"stectomy There have also appeared, since cholecystectomy 
became so frequent, a number of papers urging the closing of the 
abdominal incision without drainage, the reason being given that 
adhesions were avoided , a confession that post-operative adhesions have 
been a real source of trouble ® 

In our Follow-up results we have found eighty-four per cent of patients 
after cholecystectomy free from all symptoms We have asked them espe- 
cially concerning epigastric pain, indigestion, vomiting and loss in weight 
Of the sixteen per cent giving symptoms, over half complain of more or less 
epigastric pain and discomfort in the neighborhood of the scar This pain 
varies from slight discomfort to a very real disturbance and is at times 
accompanied by a feeling of distention Gastric symptoms, distention, inabil- 
ity to eat certain food, nausea and vomiting are by no means infrequent, 
symptoms so similar to those given as characteristic of gall-bladder disease 
that it IS difficult not to assign them to some other cause than infection of the 
gall-bladder wall In several instances there has been pronounced inter- 
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ference with normal emptying of the stomach Nor 
relation between the severity of the lesion in the gal 
gastric symptoms, nor has the attempt to close the abdom 
avoided this difficulty There is much evidence that now 
from the cystic duct, even after it has been carefully i 
We have closed the abdomen after cholecystectomy %vith 
five times In one patient, on the twelfth day, without pr< 
there was the discharge of a considerable collection of 
evidently been slowly leaking, had been shut in by adhes 
escaped externally In another case closed without d 
made a good recovery and went home In a few month 
pronounced gastric symptoms X-ray examination showf 
retention after a barium meal At operation no lesion 
stomach, but dense adhesions bound the stomach and du( 
kinking and obstructing the pylorus Doctor Downes, w 
tells me he has rarely encountered in a gall-bladder case m 
He attributed the condition to the irritation of the periton 
of bile , certainly absence of drainage had not prevented a 
A few years ago there was much discussion as to whel 
or cholecystostomy gave fewer adhesions I think it w; 
that there were more after the drainage than after the i 
bladder Extensive adhesions do occasionally occur, giv: 
toms, after even simple cholecystectomy and cholecystosi 
In thirteen per cent of those that had post-operat) 
have been attacks of jaundice, vomiting and signs of in 
That IS, in two per cent of the patients on whom a cholec 
there was evidence of interference with the flow of bile t 
duct In this group, three, or a little less than one per ce 
for operation for stones in the common duct 

The question of the formation of these stones in th 
been much discussed In the majority of patients the sj 
soon to suggest their formation in the common duct 
impacting stone in the common duct be removed, it of 
of being made up of a nucleus looking like an old gal 
laminated new deposits Behind the impacting stone, ni 
quently form in the common and hepatic ducts In our 
no instance in which we could not explain the presence 
overlooked at the time the cholecj'stectomy was perfc 
stones occur in the common duct that give no symptoms 
answered Kehr° makes the rather astonishing statei 
cholecystectomies he has found stones in the common duel 
of his cases in which there \Nas not the slightest sign of tin 
jaundice nor intermittent temperature Mo}nihan^° rei 
in a hundred where stones were found in the common du 
Certainl} small stones in the common duct are frequent!} 
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cholecystectomies and most of the recurrences are due to this cause Even 
when there are unmistakable symptoms of stone m the duct they are over- 
looked Kehr / c states that he counts on overlooking one m about two per 
cent of his cases This admission from an operator of wide experience who 
had almost an obsession regarding the drainage and exploration of the common 
duct IS significant 

In this connection there is an interesting point in comparative pathology 
Horses have no gall-bladder, yet occasionally they die of infective cholangitis 
and impacted stones in the common duct I quote from an autopsy report 

“ On incising the right lobe of the liver a yellowish, penetrating, stinking fluid 
escaped The gall-duct was greatly thickened In the left lobe the gall-ducts were much 
dilated and their walls three-quarters cm thick Little gall-stones were found throughout 
these ducts to the number of several hundred In the chief exit there was a yellowish 
stone as big as a pigeon’s egg Its long diameter measured four cm ” 

Some years ago I remember reading the notes of an autopsy on an elephant 
The animal had died of a common duct stone I cannot now find this refer- 
ence, but m Qumke’s monograph on diseases of the liver he writes of the 
occurrence of gall-stones in animals that have no gall-bladder, for example, 
the elephant 

I repeat the points which I wish to emphasize Although patients after 
cholecystectomy maintain excellent nutrition and are free from symptoms, 
adhesions often follow the removal of the gall-bladder These adhesions 
occasionally derange the normal operations of the pylorus and duodenum, 
causing pain and vomiting Injury to the common duct has occurred often 
enough to suggest that the operation of cholecystectomy has at times consider- 
able technical difficulties 

Stones which give no symptoms of their presence or give symptoms that 
are overlooked are not infrequently left in the common duct when the gall- 
bladder IS removed for cholecystitis with cholelithiasis, especially in long- 
standing lesions Stones very rarely form m the common duct after the 
gall-bladder is removed Secondary stones frequently form in the common 
duct and hepatic ducts when a gall-bladder stone has become lodged in the 
common duct These are reasons offered against removing the gall-bladder 
for slight lesions and m favor of removing all gall-bladders when stones are 
present or there is a well-recognized lesion 

In 1915, C H Mayo reported that fifty-three per cent of the patients 
on w horn cholecystostomy had been done for cholecystitis were without 
symptoms All had been observed for more than a year Recently Cullen 
has reported the results m two hundred and ten patients on whom cholecys- 
tectomy had been done for cholecystitis Many of them had been observed 
over a period of years One hundred and sixty-eight were well and free from 
all symptoms It is fair to say that if there had been an infection m the 
wall of the gall-bladder or an infection of the pancreas and liver, it had 
subsided with drainage, without the removal of the infected gall-bladder 
wall Cullen, however, writes “ In 1915, I had my own gall-bladder drained 
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after the removal of a large number of stones , later on more stones formed 
and the gall-bladder was excised ” Some years ago I was acting as assistant 
in a hospital where the Senior Surgeon did not believe in cholecystectomy 
Several times I removed gall-bladders after a cholecystostomy had failed to 
cure the patient I gained the impression that a patient with cholecystitis and 
cholelithiasis would recover if the stones were removed and the gall-bladder 
drained, provided the cystic duct was not blocked It was the uncertainty 
of the patency of the cystic duct, the inability to be sure that all the stones 
were removed, the recuirence of infection and formation of new stones if 
there was stagnation of bile, that made cholecystectomy preferable to chole- 
cystostomy, although at that time, fourteen years ago, cholecystostomy was 
the operation of choice in many of the larger hospitals The infected gall- 
bladder wall in these drained cases remained, undoubtedly containing many 
bacteria Many of the patients gave evidence of infection of the common 
duct with the well-recognized symptoms in the liver and pancreas But if 
there were no infection in the common duct, they did not develop pancreatitis 
or hepatitis recognizable clinically, nor was there persistent infection of the 
common duct unless there was a stone there or obstruction It was recognized 
then, as now, that if the occlusion in the common duct was intermittent, 
infection almost certainly occurred It was also recognized if the obstruction 
in the common duct was removed and drainage established that the infection 
frequently subsided and did not recur 

Two years ago Graham read a paper on “ Observations on the Patho- 
genesis of Infection of the Biliary Tract” His views have been widely 
accepted He points out that there are numerous lymphatic vessels passing 
from the gall-bladder to the liver, that in the infected gall-bladder the 
maximum reaction to infection is found in the deeper layers of the gall- 
bladder wall, that there is hepatitis present in most infections of the 
gall-bladder and that the cholecystitis is usually secondary to hepatitis In a 
patient on whom he was operating for appendicitis he removed a specimen 
from the liver and found hepatitis present He refers to a widely accepted 
Mew that there is a close etiological relation between appendicitis and chole- 
cystitis He believes that from the appendix usually, or from some other 
portion of the portal system, bacteria enter the portal vein, are carried to the 
liver, lodge there, set up a hepatitis of sufficient seventy to infect the lymph- 
atics that pass fiom the liver to the gall-bladder and that thus the wall of 
the gall-bladder is infected , that the infection subsides in the liver but the 
liver soon becomes reinfected from bacteria that are growing in the wall 
of the gall-bladder and that pass again through the same lymphatics to the 
liver substance 

Now It has long been recognized that there are numerous lymphatics pass- 
ing between the liver and the gall-bladder They are admirably shown in 
Sappcy’s Atlas, published in 1874 His plates have been widely copied m 
text-books of anatomy That in certain infections (appendicitis, infected 
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thrombosed piles, infection of the umbilical vein in infants) a progressive 
septic thrombophlebitis occasionally is set up and that numbers of bacteria pass 
to the liver in the portal blood and that lesions of all degrees of severity occur 
and that in some instances the infections may pass to the wall of the gall- 
bladder, is well known I give the details of a case taken from a recent 
autopsy record 

“ A child, ten years old, very ill, was admitted to the hospital She had a high 
temperature, tenderness and an indistinct feeling of mass m the right hypochondnum 
The abdomen was opened, the liver was found enlarged, the gall-bladder seemed acutely 
inflamed It was removed The patient died in three days At autopsy there was only 
a small amount of serous fluid in the upper part of the abdomen There were no signs 
of peritonitis The liver was enlarged and riddled with abscesses There was an early 
parietal clot forming m the portal veins Section of the gall-bladder removed at opera- 
tion showed a subacute cholecystitis Although the liver was filled with abscesses, 
some of them but a few centimetres from the gall-bladder, only enough infection had 
passed through the lymphatics to set up a subacute lesion Cultures from the pus in the 
abscesses showed colon bacilli ” 

If infection of the gall-bladder has persisted there is usually an infiltration 
in the cellular tissue about the gall-bladder In chronic cases it is often neces- 
sary to sever by sharp dissection this dense cellular plane and to dissect out the 
gall-bladder from it If the manipulations are at all rough the gall-bladder and 
adherent cellular tissues tear away the friable underlying liver substance This 
IS the layer m which are situated most of the lymphatics Chills, fever and 
signs of general infection are not common in uncomplicated suppurative inflam- 
mation of the gall-bladder Liver abscess occasionally occurs, but only where 
the gall-bladder has ruptured into the liver substance We have frequently 
been impressed with the lack of relation in the morbid anatomy and the clinical 
signs in these patients The lymphatics seem largely obliterated and blocked 

During the course of acute appendicitis, cholecystitis and hepatitis are not 
usually recognized The associated acute lesions occur, but they are not 
common Wharton reported such a case m 1909 A boy, aged thirteen, 
was operated on for a gangrenous appendicitis Subsequently he was operated 
on again for mtra-abdommal abscesses, and on the twenty-second day two 
hundred c c of pus was evacuated from an acutely inflamed and distended 
gall-bladder No stones were found 

I do not find in patients operated on for acute suppurative appendicitis any 
disproportionate number later developing chronic cholecystitis Nor do the 
autopsy records on patients dying of acute appendicitis as a rule show lesions 
of the liver Tens of thousands of microorganisms are undoubtedly lodged in 
the liver, just as they are in the spleen and the bone-marrow in general sepsis 
from acute appendicitis They are taken out of circulation and many of them 
are destroyed in these situations 

In the experiments that Graham details to prove the sequence of lesions 
portal infection, hepatitis, cholecystitis — he injected four to six c c of twenty- 
four-hour broth cultures of staphylococcus aureus into the portal veins Such 
massive contamination of the portal blood is only comparable to acute infec- 
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tions as seen clinically No one seems much concerned, however, with the 
association of the acute appendicitis and cholecystitis It is chronic 
appendicitis that is in question , all cases being so grouped in which there is 
evidence of antecedent inflammation, whether these acute lesions have been 
completely cicatrized or not, whether the interval since the acute lesion has 
been months or >ears and whether the acute or subacute phase has been of 
very slight extent and of very short duration This association of chronic 
appendicitis with cholecystitis and duodenal ulcer was advanced and supported 
by the work of MacCarty at the Mayo Clinic in 1910 and is based on 
examination of a very large number of appendices (5584) removed at opera- 
tion He writes “ Examination of the appendices removed in association 
with ‘pyloric spasm,’ gastric and duodenal ulcers, cholecystitis and chole- 
lithiasis, shows that there is a higher percentage of appendices with partially 
or completely obliterated lumina in all of these conditions than at general 
autops} or at operation for appendicitis ” I give our own findings in Table 
IV It IS based on too small a number of cases to be of much v^alue That 
statistical information of this sort is misleading is notorious How the 
bacteria pass from one of these chronic lesions into the portal circulation 
neither MacCarty nor Graham states 

In 1917, Rosenow extended his interesting theory of specific strains of 
microorganisms with special elective affinity for certain tissue to include this 
group He believes that the microorganisms are carried by the blood stream 
He writes “ Appendicitis, ulcer of the stomach and duodenum and chole- 
cystitis are largely embolic infections from some distant focus of infection 
or even from the more or less normal intestinal tract, by streptococci or other 
bacteria havung elective affinity for these structures and the presence of two 
or more of these diseases m the same individual is in the beginning due more 
often to this cause and not so often to infection by continuity or by the way 
of the lymphatics ” His views do not suggest a causative sequence but a 
common cause for the associated lesions Unfortunately other observers have 
not been able to confirm his claim Zinsser,^'’ in his text-book of bacteriology, 
definitely states that he does not believe it He writes “ It is an interesting 
thought, yet a dangerous one to spread broadcast, since it has influenced 
clinical thinking to an extent not warranted by experimental fact ” Rosenow, 
in the course of his experimental work, found a striking difference in the 
character of the lesions following injection of streptococci and colon bacilli 
When streptococci were introduced the lesions were largely in the muscular 
coat and serosa of the gall-bladder When colon bacilli were introduced 
the mucous membrane was often necrotic and sloughing and the peritoneal 
and muscular coats but slightly involved 

Possibh the organisms enter the portal circulation In the process spoken 
of by AdamU'’ as sub-infection Phagocjtes about any focal infection are 
constantl} taking up bacteria and are then finding their wav back, through the 
endothelium of the capillaries, into the circulating blood Adami believes that 
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many are carried into the portal circulation from the intestinal mucosa even 
when there is no lesion, but a superficial catarrh of sufficient severity to make 
a slight cellular exudate He believes he has evidence that these organisms 
are being constantly destroyed by the liver cells and that, under certain con- 
ditions, they may set up low grades of hepatitis and chronic nephritis There 
IS no proof that the hepatitis, that Graham and others who have confirmed 
his views have found, is not some such condition The whole subject of 
hepatitis and cirrhosis is consideied by pathologists, I think, an uncommonly 
difficult one It is certainly difficult to discuss clinically when the same term 
IS used for a very slight infiltration of the liver substance by polymorpho- 
nuclear leucocytes, suppurative hepatitis and terminal stages of liver cirrhosis 
following the destruction of the hepatic cells by various toxins and their 
replacement by connective tissue 

About a gall-bladder, extending beneath the serosa, and especially between 
the liver and the gall-bladder, is a layer of cellular tissue in which are situated 
lymph capillaries communicating with the lymphatics of the liver and in 
which are embodied the collecting lymphatic vessels which pass to glands 
situated at the neck of the gall-bladder and at the pancreatic-duodenal junc- 
tion This cellular plane is continuous with that covering the pancreas 
As Huxley so well expressed it many years ago ” So completely and 
thoroughly does the connective tissue permeate almost all parts of the body 
that, if every other tissue could be dissected away, a complete model of all 
the organs would be left composed of this tissue ” Whenever infection takes 
place It IS infiltrated and much swollen and the zone of swelling extends from 
the focus according to the severity of the infection and the reaction of the 
tissues This is as true for an infected gall-bladder as an infected finger 
In acutely infected gall-bladders the cellular tissue between the gall-bladder 
and the liver is succulent and swollen and there is infiltration of the con- 
tiguous portions of the liver There is frequently present swelling and 
infiltration about the neck of gall-bladder and the pancreas But there are 
usuall} no clinical signs, after the removal of an infected gall-bladder or even 
Its drainage, of persistent pancreatitis or hepatitis There is usually prompt 
recovery A conspicuous feature in many cases is the rapid gam in weight 
and the excellent nutrition of these patients, conditions hardly compatible 
with persistent pancreatitis or hepatitis And as Judd -- writes in a recent 
article " Even if there is much pus in the gall-bladder, or it has become 
gangrenous, severe infection is unusual in the pancreas ” Acute pancreatitis, 
to be sure, is given as the cause of death determined by autopsy m a case 
reported by Wffiipple when the lesion was confined to the gall-bladder 
wall, but this seems an exceptional finding The mortality is low in infections 
of the gall-bladder uncomplicated by infection of the common duct and bile 
passages In Whipple’s series of one hundred and seventy-five cases it was 
less than one per cent In the series reported in this paper it is over one 
per cent (17 per cent ) ♦ There were eleven deaths in eight hundred and 
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ninety cholecystectomies recently reported from the Mayo Clinic (12 
per cent ) 

If, however, there is even slight obstruction to the common duct, and 
especially if this obstruction is intermittent, infection of the common duct 
regularly follows and the infection soon travels to the bile capillaries and a 
hepatitis IS present The anatomical relation of the pancreatic and the com- 
mon bile duct IS such that no matter what the arrangement of the two ducts, 
whether they are double-barrelled and open separately into the duodenum, 
whether they open into a common ampulla or whether there is an accessory 
duct, it IS difficult to think of much swelling or occlusion in the transduodenal 
portion of the common duct without the pancreatic duct being compromised 
I am not referring to the possible backing up of bile in the pancreatic duct 
by a stone in the terminal portion of the common duct, apparently an uncom- 
mon occurrence, but to the possibility of intermittent occlusion of the 
pancreatic duct and the phenomena of infection in glandular tissue which 
would be expected to follow, for the readiness with which all glandular tissue 
becomes infected when there is intermittent occlusion is well recognized 
The kidney, the salivary glands, the lactating mammary glands and the liver, 
all furnish examples Whipple reported eighteen cases in which he had 
noted a curious condition which he described as pancreatic asthenia , six were 
carcinomata and of the remaining twelve, six had at operation a stone in 
the common duct Sistrunk,"'^ two years ago, reported four cases of stone 
in the pancreatic duct In one there were at the time of operation stones 
in the common duct He attributes their formation to stagnation of secre- 
tion and infection 

There is evidence then, from autopsy findings, that marked suppurative 
lesions of the liver, from infection carried by the portal vein, are accompanied 
by moderate infection of the gall-bladder wall There is evidence that sug- 
gests marked chronic suppurative inflammation of the gall-bladder is often 
associated with blockage of the 15'mphatics and but slight infection of the 
neighboring portion of the liver. There is very slight evidence that micro- 
organisms pass into the portal circulation from an obliterated appendix in 
sufficient quantities to set up any of the clinical forms of hepatitis or chole- 
cystitis It has long been known that there are frequently low-grade infections 
or sub-infections of the liver It has been suggested that leucocytes, at times 
containing attenuated microorganisms pass into the portal circulation through 
the intact mucous membrane of the bowel or through small lesions and set 
up these sub-infections There is some evidence of such sub-infection of the 
gall-bladder wall The clinical forms of pancreatitis and hepatitis are well 
known to be frequently associated with infection of the common duct These 
are very infrequent when the infection is confined to the gall-bladder wall 

It has been said that if one makes careful inquiry in patients in whom 
gall-stones are discovered during the course of a laparotomy for some other 
condition there is nearly ah\'a}S a past history of epigastric pain or the 
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symptoms of a special form of indigestion which is associated with chole- 
cystitis and cholelithiasis These symptoms are eructation of gas, a feeling 
of distention, discomfort and pain on eating certain foods, a condition often 
spoken of as “ qualitative food dyspepsia ” However, they have been found 
conspicuously absent in several instances where I have left a gall-bladder in 
place in which stones had been distinctly palpated during the operation for 
fibromyoma of the uterus Moreover, there are no inconsiderable number of 
patients in whom a first attack of typical biliary colic is not preceded by any 
symptoms and this is occasionally true between the attacks They are 
conspicuously well nourished with hearty appetites and contented coun- 
tenances I have one such case under observation at present The patient, 
a man forty years old, had had two typical attacks of biliary colic At opera- 
tion he had chronic cholecystitis, numerous small stones in the gall-bladder 
and one in the common duct The lesion gave evidence of long standing 
The most careful questioning failed to draw out a single gastric symptom 
before the first attack or between the attacks He had neither nausea nor 
vomiting, belching of gas nor inability to eat certain foods nor epigastric pain 
It seems to me that the evidence is convincing that cholecystitis and 
cholelithiasis are often latent I mean that the stone cannot be detected or 
the cholecystitis recognized Here again there is an interesting observation 

m comparative pathology South American cattle frequently have gall- 

stones , so frequentl}^ in fact, that the Chinese and Japanese consider this 
a valuable source for supplying them with material from which they extract 
dyes for painting chinaware , yet a veterinary surgeon reports that “ It is 
remarkable that of the hundreds of cattle which we' have examined daily 
we have hardly ever met a case of colic among them and very few cases of 
jaundice ” In presumably healthy cattle slaughtered in this country gall- 
stones are uncommon , roughly speaking, there are fifty pounds of gall-stones 
exported to the Orient from the slaughter of two million cattle 

Now we have no means of knowing just how often young people have 
slight changes in the gall-bladder wall Many of the finer histological changes 
cannot be detected at autopsy We do know, however, that the grosser 
changes and gall-stones are uncommon in the young They occur, but not 
commonl)'^ Kellogg reported a case in a child eleven years old and collected 
sixty-four from the published reports during the last one hundred years 
Gall-stones are made up of cholesterin alone or the combination of 
cholesterin with calcium salts of bilirubin It is known that bile stasis and 
infections of low virulence are the chief factois in their production and that, 
given these conditions, they can be produced experimentally in animals It 
is recognized in a small percentage of cases that radiate cholesterin stones 
are found without evidence of infection and that hindrance to the outflow 
of bile due to adhesions, kinking or congenital peculiarities is the important 
initial factoi in the inspissation of bile and the precipitation of its solids 
Furthermore, when stones have once formed they soon have the significance 

434 



QUESTIONS IN GALL-BLADDER SURGERY 

of an infected foreign body Infected foreign bodies cause infection to 
persist They seem to make it difficult for the bactericidal properties of the 
cells to kill the microorganisms implanted with them and they furnish an 
effective means of conveying infection and lodging it elsewhere In the ducts 
of glandular tissue their effect m causing blockage and infection is generally 
recognized and their mechanical presence is a cause of tissue necrosis and 
perforation It is very difficult to study the morbid anatomy and symptoma- 
tology of cholecystitis without taking into account cholelithiasis The state- 
ment that stone formation is but an incident in the infection of the gall- 
bladder IS misleading Under the influence of infection they form much 
more rapidly, I think, than is usually assumed A recent observation of 
Cameron is interesting An acutely inflamed, distended, thin-walled gall- 
bladder was opened, carefully inspected and drained, no stones were found 
Eighty-six days after the cholecystostomy the gall-bladder was removed It 
was contracted, with thick walls and contained thirty-eight calculi. 

There must be a period in the chain of events leading to the formation 
of calculi when the infection is very slight , periods when a temporary obstruc- 
tion has passed away and the morbid changes in the wall are disappearing 
The question arises in these slight lesions, how are we to determine, which 
ones will resolve and which ones will go on to stone formation Are we 
to remove all gall-bladders in operations in which the laparotomy has been 
done for pain in the epigastrium and gastric symptoms^ Slight thickening 
of the wall, distention of the gall-bladder, thick and tarr}'^ bile and bile 
with a foul smell, enlarged lymphatic glands neai the cystic duct, the 
alteration in the mucosa known as strawberry gall-bladder, are all given 
as indications for cholecystectomy Obviously, m any of these altera- 
tions it must be a question of nice judgment to determine when the morbid 
anatomy is sufficiently advanced to warrant removal 

Several years ago I operated on a middle-aged woman who had had 
attacks of abdominal pain and gastric symptoms The pre-operative diagnosis 
was cholecystitis with cholelithiasis I found a gall-bladder without demon- 
strable lesions and removed the appendix only Eighteen months later she 
returned with typical biliary colic The gall-bladder was removed , it con- 
tained several stones I had overlooked, at the first operation, a cholecystitis 
of sufficient severity to lead to the formation of calculi and pronounced clinical 
symptoms within eighteen months On the other hand, I have several times 
removed the gall-bladder in patients on whom a diagnosis had been made of 
cholecystitis and who had no stones and slight morbid changes in the gall- 
bladder wall and who have not been benefited I recall one who has had 
more violent pain and more gastric symptoms since the operation than befoi e 
The histological examination in this case showed evidence of slight chronic 
cholecystitis That the milder degree of cholecystitis, when subjected to 
operation, will not present a high percentage of cures, was the opinion of 
W J Mayo ten years ago 
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There should be very strong reasons for departing from the sound surgical 
principle that an organ should not be removed unless there is an obvious 
lesion Rules applicable for lesions of the appendix do not hold good for 
the gall-bladder The sequence of morbid changes m the gall-bladder is very 
different from the sequence in the appendix In the gall-bladder the course 
IS slow , perforation into the free peritoneal cavity is very rare The 
microorganisms are m most instances of low virulence Gangrene and local 
necrosis are late, not early lesions 

There is much evidence being accumulated that very slight lesions and 
attenuated microorganisms are not infrequently found in the gall-bladder 
wall None of the clinical tests available enable us to detect these slight 
lesions We are told we must rely on the history The history of biliary 
colic IS characteristic, but I cannot believe that the gastric symptoms alone 
furnish an equally characteristic picture of cholec3^stitis These symptoms, 
to some degree, are present in a large percentage of the human race, for 
example, regurgitation, acid eructation and accumulations of gas are very 
common m the middle-aged and the inability to eat certain food is almost 
universal There is a saying over two thousand years old that “ One would 
laugh at anyone over thirty who would ask counsel of others concerning 
matters of diet ” I have found the same symptoms, on careful inquiry, in 
patients who had a cholecystectomy and who report themselves well and free 
from discomfort, they are absent in a considerable group that have well- 
marked cholecystitis Gastric symptoms are often found accompanying infec- 
tions of the gall-bladder, but they are by no means always present, nor are 
they so characteristic that it is justifiable to remove the gall-bladder without 
obvious and demonstrable lesions, for these symptoms alone 

Drainage of these mild cases of cholecystitis is notoriously unsatisfactory 
If one wishes to convert a slight lesion of the gall-bladder wall with no 
adhesions into a well-marked lesion with many adhesions, he can not infre- 
quently do so by inserting a drainage tube into the gall-bladder That these 
slight lesions set up pancreatitis and hepatitis sufficient to be recognized 
clinically is questionable There is nothing to support the contention that 
lassitude, malaise and biliousness in young people aie due to hepatitis and 
are cured by the removal of the gall-bladder We have no assurance if we 
removed all the gall-bladders m all the long-bodied, ansemic young people who 
complain of pain in the abdomen, capricious appetite and lassitude that in 
twenty years we will not have an equally large group of patients with chole- 
cystitis and gall-stones in the conspicuously well during adolescence from the 
same community The notion that we must excise tissue because bacteria are 
occasionally found there or because there is evidence that the tissues are 
destroying bacteria or that the cells are responding to an irritant, does not 
seem to be justified I have operated on several old women, one over eighty- 
five, during the last three years The lesions in the gall-bladder wall were 
far advanced They gave a history of attacks dating back many years I 
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the common duct was not involved they gave no history of years of in\alidism 
They had led active lives Three, except during the attacks, were con- 
spicuously well old women 

I am reminded, m reading several of the recent papeis, of the surgeon 
in Mr Shaw’s play, " The Doctor’s Dilemma ” Mr Cutler Walpole was 
rich, able, skillful and confident He believed ninety-five per cent of the 
human race had a nuciform sac and that he was the man to remove it 

In Conclusion There have been no reports of serious interference with 
function or loss of nutrition following the removal of the gall-bladder, 
although thousands have been removed during the last forty years 

There are occasional reports of damage done to the common duct during 
simple cholecystectomy, even by operators of large experience 

The removal of a slightly infected gall-bladder or its drainage is accom- 
panied at times by extensive adhesions fixing the pylorus or the duodenum 
to the under surface of the liver and giving symptoms of interference with 
the functions of these organs 

The proof that the gall-bladder should be removed for very slight lesions 
of the wall, accompanied by symptoms of indigestion, seems to me not yet 
sufficiently established 

It goes beyond demonstrated fact to assume that slight degrees of chole- 
cystitis do not resohe 

The prophylactic lemoval of a normal gall-bladder does not seem justified 
The proof is not convincing that the majority of infections of the wall 
of the gall-bladder, sufficient to give symptoms, represent a direct extension 
to Its walls from an inflamed liver through the lymphatics 

That bacteria enter the portal circulation from an obliterated appendix 
in large enough numbers to produce a hepatitis and cholecystitis recognizable 
clinically is by no means established 

In the very large percentage of cases of cholecystitis cholelithiasis must 
be considered as an impoitant factor in determining the initial lodgment, the 
persistence and the transfeience of the infection 

Autopsy records and clinical experience furnish abundant evidence of the 
very slow progression of lesions in the gall-bladder 

The removal of the gall-bladder for gall-stones and well-marked lesions 
of the gall-bladder wall, uncomplicated by lesions of the common duct, is 
accompanied by a low mortality and by excellent results 

There is little clinical or autopsy evidence of the association of persistent 
hepatitis, cirrhosis or pancreatitis when the disease is confined to the gall- 
bladder wall 

Common duct stones, choledochitis and cholangitis are late lesions and have 
a high mortalit}', and patients should come to operation before these 
lesions develop. 
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Table I 

Moftatiiy StatisUcs tn Cases of Cholecystectomy In 22g Cases There Were 

4 Deaths, or i y Per Cent 


1 Died of pulmonary embolus ten days after operation 

2 Died twenty-six days after operation Diagnosis at autopsy Cholecystectomy with 

abscess in gall-bladder bed and abdominal wound Cerebral hemorrhage Infected 
infarct of left lung Bronchopneumonia Arteriosclerosis Chronic nephritis 

3 Worn out, dehydrated woman Temperature rose rapidly after operation Died on 

third day Temperature 107 

4 Old woman with chronic nephritis and endocarditis Died forty-eight hours after 

operation Probable cause of death sepsis 

In 38 cases with stones in the common duct there were 9 deaths, a mortality of 
23 per cent 


Table II 

Follow-up Repoit on ^21 Cases of Infection of the Bthaiy Tiact 
Tieated by Cholecystectomy 


84 per cent report themselves as free from all symptoms 
Of the remaining 16 per cent 

34 per cent have had pain but have gained weight 

16 per cent have had pain and lost weight 

16 per cent ha\e had pain, vomiting* and have gained weight 

7 per cent have had pain, vomiting* and have lost weight 

13 per cent have had pain, vomiting* and jaundice (Of these, three returned to 

the hospital and had stones removed from the common duct ) 

14 per cent have had complications (That is, some other illness making it difficult 
to classify the results ) 

* Vomiting coming on m attacks and often very severe is not uncommon For 
twenty-four hours almost everything is vomited Strangely enough some of these 
patients have shown a marked gam m weight 
There were six hernias, or i 8 per cent 

Table III 

Weight Recoid m 128 Gall-hladdei Cases Patients Listed as Fiee fiom Symptoms 


The weight record of a group of cases following cholecystectomy has been given to 
show the excellent nutrition maintained after the gall-bladder was removed, a condition 
which IS not compatible with any serious disturbance of function, or persistent lesions in 
pancreas or liver Ninety per cent gained weight, 10 per cent lost weight 
The actual weight in 102 cases m the months observed are as follows 


Amount of weight gained 
lbs 

5 

20 

X5 

17 


Months observed 

48 

12 

IS 

30 
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Amount of weight gained 


Months observed 

lbs 





12 




30 

4 




28 

II 




i8 

7 




36 

IS 




38 

17 




48 

20 




16 

so 




60 

35 




24 

6 




42 

20 




42 

2 S 




34 

4 S 




50 

4 




36 

14 




24 

8 




30 

49 




27 

IS 




24 

20 




30 

21 




48 

IS 


. 


60 

22 




32 

6o 




36 

IS 




20 

14 




2 

5 




2J 

10 




24 

52 




15 

20 




28 

20 




21 

20 




29 

5 




24 

10 




14 

4 




14 

20 




8 

42 




42 

45 




18 

13 




8 

13 




12 

10 




20 

3 




24 

9 




12 

20 




18 

25 




IS 

CO 

MW 




17 

4 




8 

8 




IS 

20 




26 

10 




2 

30 


439 


30 



WALTON MARTIN 


Amount of weight gained 
lbs 

10 

50 

20 

20 

30 

10 


Months observed 

2 

12 

24 

15 

12 

2 


10 

15 

15 

8 

3 

26 


15 

36 

21 

60 

30 

34 


3 

11 
10 
15 
25 

14 

29 

19 

15 

10 

44 

60 

15 

10 

12 

15 

25 

21 

3 

24 

6 


10 

60 

30 
20 
36 
44 
40 

54 

32 

31 
36 
60 

24 

18 

24 

39 

60 

18 

48 

60 

12 


Amount of weight lost Months observ ed 

lbs 

10 7 

4 17 

13 (Intentional) 2 

22 24 

9 12 

7 20 

20 48 

8 48 

4 36 

5 40 

10 (Intentional) 24 

36 (.Due to other illness) 40 
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Table IV 


In a senes of 174 cases in which the gall-bladder and appendix were remo^ed, the 
lesions were reported as follows 


Acute 

Cholecystitis 


Subacute 

Cholecystitis 


Chronic 

Cholecystitis 


Acute cholecystitis 
Normal appendix 

Acute cholecystitis 
Chronic appendicitis 


Subacute cholecystitis 
Normal appendix 

Subacute cholecystitis 
Subacute appendicitis 

Subacute cholecystitis 
Chronic appendicitis 


f Chronic cholecystitis 
Normal appendix 

Chronic cholecystitis 
Acute appendicitis 

Chrome cholecystitis 
Subacute appendicitis 

Chronic cholecystitis 
Chronic appendicitis 


5 

5 

9 


2 


II 


S3 

3 

4 


82 


In 38 per cent the appendix was normal 

In 62 per cent there was a lesion of the appendix 

The reports by the pathologist taken from the microscopical findings have not in 
many instances agreed with the lesions as described by the surgeon at the time of the 
removal of the tissue, for example, the pathologist reports subacute cholecystitis and 
subacute appendicitis whereas the surgeon describes the same lesion from macroscopic 
examination as acute cholecystitis and chronic appendicitis 

For comparison, in a series of 115 cases in which both tubes and appendix were 
removed, the lesions were reported as follows 


Acute 

Salpingitis 


r Acute salpingitis 
Normal appendix 

Acute salpingitis 
i Acute appendicitis 


Acute salpingitis 
L Chrome appendicitis 

ddl 


I 


2 
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Subacute 

Salpingitis 


Chronic 

Salpingitis 


Subacute salpingitis 
Normal appendix 

Subacute salpingitis 
Acute appendicitis 

Subacute salpingitis 
Subacute appendicitis 

Subacute salpingitis 
^ Chronic appendicitis 

^ Chronic salpingitis 
Normal appendix 

Chronic salpingitis 
Acute appendicitis 

•< 

Chronic salpingitis 
Subacute appendicitis 

Chronic salpingitis 
Chronic appendicitis 


In 42 per cent there was a normal appendix 
In 58 per cent there was a lesion of the appendix 


8 


2 


7 


17 


39 


2 


3 

33 
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ANESTHESIA OF THE SPLANCHNIC NERVE IN 
ABDOMINAL OPERATIONS 

By Hermann Fischer, M D 
OF New York, N Y 

In the year 1892, Schleich published a method of local anaesthesia invented 
by him, and in 1894, he reported twenty-eight laparotomies which he had 
performed entirely under local anaesthesia Among these cases there were 
three gastrostomies and two cholecystostomies Fnedlander reported in 
1900, sixty-eight cases in which he had used local anaesthesia, among them 
were five gastrostomies, two colostomies, two ovariotomies 

In 1904, Baker reports that in his clinic, abdominal operations were done 
entirely under Schleich’s local anaesthesia or in combination with general 
narcosis In Mikulicz’s clinic, as reported by Gottstein, m 1896-98, twenty- 
two operations upon the stomach were performed under local anaesthesia alone 
Since the appearance of these publications, local anaesthesia has gained 
more and more in favor among surgeons, so that now in all surgical clinics a 
great proportion of operations are carried out under some form of local 
anaesthesia A great impetus was given to this method by the substitution 
for cocain of drugs which were less poisonous and equally effective and 
which therefoie could be used in larger quantities The standard drug at 
present for local anaesthesia is a one-half per cent and a one per cent solution 
of novocain in combination with or without suprarenin 

In this paper I shall not go into elaborate discussion of local anaesthesia in 
general, but shall confine myself to the method of ancesthesia of the splanchnic 
nerves in operations upon mtra-abdominal organs, especially in operations 
upon the stomach and the biliary system 

The application of local anaesthesia on the extremities and the surface 
of the body was comparatively simple The innervations of these regions 
were known and they were easily accessible The moment, however, we tiied 
to attack the intra-abdommal organs under local anaesthesia, the problem 
became more difficult and complicated 

The first to investigate the intricate sensory nerve apparatus of the abdomi- 
nal organs was Lennandei From his investigations, he drew the conclusion 
that the sympathetic nervous system did not convey any sensory impulses and 
that all organs which were innervated by the vagus, below the origin of 
the recurrent nerve, or by the sympathetic, were not sensitive to pain, pressure, 
cold or heat Omentum and mesenteiy he also proclaimed to be insensitive 
to pain According to him the parietal peritoneum is ver}'^ sensitive The 
pains elicited by stretching and pulling on the mesentery are caused by the 
irritation of the intercostal nerves of the cerebrospinal system which innervate 
the parietal peritoneum of the posterior abdominal wall 
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The results of Lennander’s investigations, however, do not tally with later 
experimental and clinical experiences Kast and Meltzer found that the 
normal intra-abdominal organs were sensitive to pain and that this sensitive- 
ness was very much augmented if the parts were inflamed Wilms concluded 
that the whole intestinal tract, as such, had no pain sensation, but that sensory 
impulses were conveyed to it by the fine nerve-filaments running in the 
mesentery along with the mesentery vessels 

Ritter believes that all abdominal organs are sensitive to pain and that the 
anaesthesia is not produced by the injected drug but by the action of the air 
upon the fine nerve filaments Propping lays stress upon the painful sensa- 
tions patients complain of when the mesenteric vessels are tied and Finsterer 
points out that the patients do not experience any pain when all pulling and 
stretching of the mesentery is avoided A W Meyer states that the stomach 
and intestines, including then serous coats, are not sensitive to pain, that 
the mesentery, however, is very much so 

Mueller (1912), in his histological studies, states that according to the 
opinion of the authors the splanchnic nerve carries fibres of sensation The 
pain which accompanies tabetic crises is another proof that there exist sensory 
fibres in this nerve which enter the posterior spinal roots by way of the 
spinal ganglia 

By the investigations of Burger and Churchmann (1915) the fact was 
established that irritation of the abdominal ganglia and of the splanchnic 
nerve are followed by severe pam-sensations 

Mueller calls attention to the fact that the character of abdominal pain 
during gall-stone-colic and renal-colic is entirely dififerent from the pain 
which IS caused by irritation of spinal nerves Whereas the latter pain is 
strictly localized, the pain caused by irritation of the visceral nerves radiates 
through the whole vegetative system and can be associated by vasomotor 
disturbances, pallor of the face, flow of saliva and perspiration and elevation 
of blood-pressure If these visceral pains are excessive they can become 
unbearable and cause the feeling of impending death as in angina pectoris 
Kappis and Naumann after experiments on dogs come to the follow- 
ing conclusions 

Abdominal organs ha%e practically no sensation, for the reason that either 
the nerve fibres disappear before reaching the organ, or the fibres which reach 
the organs are too fine and too few in number However, those regions to 
which the nerve fibres penetrate in sufficient number and calibre are strongly 
sensitive These regions are the mesentery, the lesser omentum, the attach- 
ment of the large omentum to the stomach, the region of the common bile 
duct, cjstic duct, hepatic duct, and hylus of the Iner, the hylus of the kidne> 
and the neighborhood of the large \essels The irritation tra\els In way 
of the abdominal ganglia through the splanchnic ner\es the rami communi- 
cantes of the lumbar ner\es, and through all branches of the sjmpathetic 
The view' of Laiguel-Levastine that the vagus w’as the carrier of abdonunal 
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impulses, was challenged by the observations of Th Kocher and has been 
definitely abandoned The clinical and experimental experiences have con- 
firmed Kocher’s observation and to-day it is considered certain that the 
sympathetic alone carries sensory impulses from the abdominal organs to the 
cerebrospinal system 

In 1911, Kappis and Finsterer tried to achieve an anaesthesia of the abdom- 
inal cavity by blocking the communicating branches of the sympathetic 
by their method of paravertebral anaesthesia 

Laewen tried to popularize this method, but it never gained much favoi 
on account of its complicated technic 

Wendling published a method of blocking the splanchnic nerve by injec- 
tion from the anterior abdominal wall He inserted the needle i cm below 
the xyphoid process and one-half cm to the left of the median line without 
taking in consideration the underlying organs, liver, stomach, pancreas, colon 
Wendling had good results and reported thirty-six cases with only one failure 
This method has not been followed by anybody else as the danger from injury- 
mg hollow organs with ensuing complications is too obvious 

Anatomy of sympathetic nerve The sympathetic, vegetative, visceral or 
autonomous nervous system (Langley), which supplies the involuntarily 
active organs, can be divided anatomically as well as physiologically and 
pharmacologically into two large groups 

(1) The cranio-bulbar and sacro-autonomous system (by Langley called 
parasympathetic system) 

Its fibres originate in the midbrain, in the bulb and the sacral part 
of the spinal column From the midbrain the parasympathetic nerve fibres 
pass through the nervus oculomotorius to their end organs musculus sphinctor 
pupillse and musculus ciliaris From the medulla oblongata or the bulbus they 
pass through the facial nerve, the intermediate, the glossopharyngeal and the 
vagus to the lacrimal, salivary and the buccal glands of the naso-pharynx , 
to the treachea, lungs, heart, liver, pancreas, kidneys, stomach, ileum and 
proximal colon, from the upper sacral part through the pelvic nerve to the 
distal colon, rectum, bladder and genitals 

(2) The sympathetic system proper or thoraco-lumbar autonomous sys- 
tem, derives its fibres from the thoracic and lumbar part of the spinal cord 

The characteristic feature of the entire vegetative nervous system is its 
common pharmacological reaction towards nicotine Another characteristic 
is that the vegetative nerve fibres, in contradistinction to the animal nervous 
system, never travels directly to its endorgan, but passes into a ganglion where 
It is split up From here it goes forth as a new neuron to reach its peripheral 
organ This transformation takes place either in the sympathetic trunk or 
in the vertebral or in the prevertebral ganglia (for instance, caeliac ganglia and 
mesenteric ganglia) Upon these ganglia nicotine has the effect of complete 
paralysis after a short period of stimulation 
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The sympathetic and paras) mpathetic nenous s\ stems are so to speak, 
pharmacological antagonists 

The sympathetic s}stem is stimulated by adrenalin , i c adrenalin augments 
the action of the s} mpathetic fibres, irrespectne of i\hether the> are noi- 
malh augmentor or depressor fibres 



Pig X — Cross section of bod% at the le\ el of the first and second lumbar ^ ertebr'c to sho^^ situation 

of injection needle (A^fter Kappis ) 

The paras} mpathetic s} stem is depressed b} atropin and stimulated by 
muskarine, pilocarpine, ph} sostigmine and chohn 

Nicotine attacks the ganglia 

Atropin, adrenalin, muskarine, etc , attack the peripheral ner\e endings 

Besides these two vegetative nerve systems there is in existence a third 
one which is autonomous Langle} calls it “ enteric system ” (Auerbach and 
Meissner’s plexus for stomach and intestine) This system is imbedded in 
Its endorgan 

The s} mpathetic ner\ous system is situated on either side of the \eitebral 
column It consists of the trunks of the sympathetic nerye, formed by a large 
number of ganglia yvliich are connected yyith each other by the so-called inter- 
ganghonic branches In the thoracic and lumbar portion they are strictly 
arranged according to segment one ganglion corresponds to each intercostal 
nerve This segmental arrangement hoyyeyer, does not obtain in the ceryical 
and lumbar regions 

In the region of the neck there are only three, or eyen only ty\o, 
ganglia, ganglion ceryicale superius medius and infenus 
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The sympathetic Uunks in the cervical and thoracic region run down on 
either side of the vertebral column, converging somewhat in the lower thoracic 
region where they run more mesially , in the lumbar region they keep to the 
midline in front of the vertebrce, diverge again in the sacral region Just 
above the coccyx they unite, forming the ganglion impar The sympathetic 
trunks communicate by the rami communicantes with the central 
nervous system 

The nervus splanchmcns major arises with four or five roots from the 
6th, yth, 8th, and 9th thoracic ganglia of the sympathetic trunk sometimes 
getting fibres from the 5th, and sometirhes from the loth These four roots, 
after uniting, form the splanchnic nerve, which has the thickness of a match 
It travels downward immediately on the vertebras, covered by the pleura 
It pierces the diaphragm between its crura It is accompanied on the right 
bv the vena azygos, on the left by the vena hemiazygos and going over to the 
midline terminates in the semilunar ganglia 

The splanchmcns minoi arises with two or three roots from the loth, 
nth, and 12th thoracic portion of the sympathetic trunk It pierces the 
diaphragm, lying laterally to the splanchmcns major, between it and the 
sympathetic trunk It ends with a smaller part of its fibres in the semilunar 
ganglia and with a larger part in the renal and suprarenal plexus (Fig 3 ) 

The two semilunar ganglia from the solar plexus and its secondary 
plexus (phrenic plexus, suprarenal plexus, renal plexus, spermatic ple\us, 
superior gastric plexus) are supplied by (i) The two splanchic nerves 
(2) The abdominal branches of both vagi (3) Several direct branches of 
the lumbai sympathetic trunks 

The vagi have nothing to do with the sensibility of the abdominal oigans 
as tve knozv to-day The ancesthetization of the abdominal oigans can there- 
foie only be accomphshed by blocking of the splanchnics and the lumbar 
sympathetic trunk 

The technic of anaesthesia of the splanchnic nerve as worked out by 
Kappis IS as follows 

The patient lies on his side with his back bent as much as possible After 
disinfection of the skin a small wheal is made 7 cm laterally from the midline 
just below the lower border of the 12th rib At this place a long needle 
IS pushed in at an angle of 30 degrees to the sagittal plane of the bod} 
After penetrating to the depth of 6 to 8 cm the needle strikes the lateral 
surface of the vertebrae Along the lateral surface the needle is pushed 
forward until its point is free, it now lies at the junction of lateral and 
anterior surface of the vertebrae, where the splanchnic nerves and the sympa- 
thetic ganglia are situated Twenty to forty c c of a i per cent solution 
of novocain adrenalin are slowly injected The same procedure is repeated 
upon the other side In this way the splanchnic nerves are blocked on both 
sides To block also the lumbar region, Kappis has recommended to inject 
10 to 20 c c at the level of the transverse process of the first lumbar vertebra 
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Lately he has changed his technic a little in such a way that he directs 
his needle from the point of insertion a trifle towards the head, in order 


to be able to reach 
the trunks of the 
splanchnics befoie 
they pierce the dia- 
phragm (Fig I ) 
The frequent 
aspiration of blood 
IS mostly caused by 
injuring the inter- 
costal vessels To 
avoid this injuiy, 
Preiss recommends 
jD u s h 1 n g in the 
needle on either 
side through the 
intervertebral carti- 
1 a g e However, 
one has to be a 
little careful not to 
break the needle 
The needle 
should be at least 
12 cm long, of o 75 
mm calibre 
Kappis also recom- 
mends, in order to 
1 each the lumbar 
portion of the sym- 
pathetic trunk, the 
injection of 10 to 
20 c c at the level 



of the transvei se 
process of the first 
lumbar vertebra , 
this point IS about 
3 cm below the 
first point of 
insertion 


Tig 2 — The 'ibdommal sMnpathetic plexus (From Ilirschfcld and 
Le\ eill6 ) A \orta a Diaphragm b Stomach c Spleen d Kidnc^. 
and adrenal e Testis f Urctc'^ i S\mpathetic trunc 2 Ganglion 
impar 3 Anastomosis of the t\\o s\mpathctic truncs 4 Splanchnicus 
major 5 Semilunar ganglia 6 ^olar plexus 7 Splenic plexus 8 Hep- 
atic plexus 9 Coronar\ plexus of stomach 10 Vagus 11 Diaphrapmatic 
plexus 12 Branches of the phrenic nerve 13 Plc’^us sup’^arcnalr 
14 Plexus capsularis inf is Plexus renahs lO Splanchnicu*^ minor 
17 PI mesent sup 18 PI spermat 10 PI lumbo aorticus 20 Dixi^^ion 
of s'^mc 21 Plex mesent inf 22 Anastomosis ^ ith pi h^po^a^tne 
24 Plex sacralis 


Preiss has found in his anatomical studies that the best way to reach 


tlie lumbar ganglia ot the sympathetic trunk is to insert the needle at the level 
of the third lumbar \ertebra From this point a good diffusion of the ana?s- 
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thetic can be accomplished which reaches from the second lumbar vertebra 
down to the promontory 

He has tried this method so far on three patients with one failure (i 
appendicitis, i ileus, i carcinoma of the pylorus with resection) He injected 
20 c c of 2 per cent novocain, on either side, in two cases, in the last case 
25 c c of a I per cent solution 

Although in a large majority of cases the injection from a point imme- 
diately below the lower border of the 12th rib is sufficient, in some operations 
on kidne-ss, spleen and colon the addition of the lower injection is advisable 
Amount of fluid to be injected varies with different operators Kappis 
originally used 120 c c of i per cent novocain adrenalin solution Lately 
he uses 100 o of ^ per cent solution Wendling, 80 c c of i pei cent 
solution Buhre, 100 c c of i per cent solution Naegele, 700 of i per 
cent solution Drimer, only per cent solution in veiy small quantity, not 
using more than o 5 novocain in substance pro patient Hoffmann uses 
novocain o 5 of 2 pel cent solution, potassium sulphate 20 o solution, 
sodii chloride (o 9 per cent ) ad 100 o, solution adrenalin hydrochloride 
(l°/oo) gtts xii Preiss uses the following novocain 20, aqua destillata 
100 o, suprarenin o 002, sodium chloride o 7, potassium sulfate o 4 and injects 
80 c c He uses 2 o to 2 35 of novocain in substance as maximum In spite 
of these large doses (o 5 maximum dose after Hoechst) he met with no signs 
of intoxication or collapse No kidney irritation Sometimes slight pallor 
and off and on vomiting Blood-pressure not abnormally high or low Preiss 
does not prepare the patient with other narcotics before operation, except 
001 morphine or o 02 pantopon 

Braun and Buhre recommend to block the splanchnic nerves from in front 
after opening of the abdominal cavity, in the following way Infiltration 
anaesthesia of abdominal incision down to parietal peritoneum After opening 
of the abdominal cavity the liver is lifted up, the stomach, if necessary, is 
pushed o\ er to the left side By palpating with the index finger the anterior 
surface of the lumbar vertebrae is sought for The aorta is pushed towards 
the left side and the needle pushed down to the anterior surface of the 
vertebiae, here loo c c of ^ per cent of novocain adrenalin is deposited 
Anaesthesia follows almost immediatel)'^ after injection Drimer recommends 
to inject above the small and large curvature of the stomach, in the region 
of the casliac axis, in the region of the duodenum and the pedicle of the liver, 
and in the legion of the superior and inferior mesenteric vessels 

Preiss has used the method in 192 operations, with additional narcosis in 
23 In 64 cases morphine was given before operation (Aether-Rausch) 
The anaesthesia lasted from two and one-half to several hours ^ 

I have made use of this anaesthesia in five cases of operations upon the 
stomach, in one case of carcinoma of the pancreas and three gall-bladder 
cases My personal impressions in these few cases have been verj favorable 
I had one complete failure and one partial failure, in a case of resection of the 
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stomach, in which the anaesthesia did not last long enough and in ^^hlch 
ether had to be administered for completion of the anastomosis and the 
abdominal sutures 

It IS undoubtedly a very satisfactory method of anccsthesja in sc\eic 
surgical conditions of the upper abdomen wheie we feel that a gencial 
anaesthesia would be better avoided 
Peisonally I have not observed any ill 
effects fiom this mode of local anaesthesia 
and do not hesitate to recommend it in 
suitable cases The technic is not an} 
more difficult than that of a spinal 
anaesthesia 

CASr RCPORIS, SPLANCHNIC ANXSIIILSIA 

Cash I — E Sch , age sixty-four Tuopo- 
able ca) cinoaia of the stomach Splanchnic 
anaesthesia with 8o cc of i pei cent novocain 
adrenalin solution and 50 c c of Yz per cent 
novocain adrenalin solution for infiltration of 
inidhnc abdominal incision from cnsiform carti- 
lage to umbilicus 

Anaesthesia complete No pain upon 
spreading apart of wound with large retractors 
Stomach and neighboring organs can be handled 
freely without any pain sensation Stomach can 
be pulled out of wound without pain Large 
carcinomatous mass involving larger part of 
stomach along greater curvature widi metastasis 
in omentum Tumor considered inoperable 
Closure of wound 

C\SE II — H H, age sixty-five Ca/cz- 
uoma of stomach Splanchnic an?esthcsia 
Sixty c c of novocain adrenal solution, i per 
cent, and 25 cc of novocain adienahn solution, 

Yz per cent , foi an?eslhcsia of abdominal wall 
On first inscition of needle into back some blood 
appeared, therefore withdrawal of needle Another attempt succeeded without causing 
hcmoiihagc, but one has the sensation as though needle does not reach desned dcjuli on 
account of its being too short {ZY2 inches, 9 cm ) 

On opening abdominal cavit> and exploring stomach \erv violent pain parietal peri- 
toneum \ery sensitive, no possibiht} of exploring of stomach as patient cries oip with 
pain Complete failure, probably on account of shortness of needle 

Therefore general ether annesthcsia was gnen While he was being anasthetizcd he 
suddenly went into collapse, withdrawal of ether and hast\ closure of abdominal wound 
Hash exploration had demonstrated a large carcinomatous tumor at the p\Ioius, of the 
si7c of a laigc man’s fist, which, however, was frccl} mo\able and probabh could 
be remo\cd 

Therefore one week later, another attempt at radical operation was mule 

Splanchnic anaesthesia as before but wnth a needle 12 cm long S imc amoMit 01 
anaesthesia was used Anaesthesia \er\ good Exploration 01 upper abdomen pe^'iectK 
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spHnchnicus major and minor of left side 
I S> mpathetic ner\ e (main trunk'' 2 Sym* 
pathetic ganrhon 3 C’ommunicatmg branch 
4 Splanchnicus major 5 Splanchnicus 
minor 6 Injection needle 
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painless Stomach can easily be pulled out through wound and with it the colon trans- 
versum The tumor involving the stomach had also grown by extension into the 
mesocolon and into the wall of the colon transversum A resection of the stomach, 
together with a large part of the colon transversum, was done The operation was 
difficult and tedious The patient gave the first signs of distress after the tumor had 
been repioved" (operation had then lasted one and one-half hours) when an attempt 
was made to pull the stump of the stomach forward to make the anastomosis with the 
jejunum This pain, however, lasted only for the short time it was needed to place an 
addition-clamp The anastomosis (Balfour-Pol}a) could be finished painicssh the 
anaesthesia oV the abdominal incision, however, had passed off (after two hours) so 
suture of the abdominal wall was painful The patient had stood the extensne 
operation very well, had no signs of collapse, his pulse being about 90-100 during the 
whole operation This was certainly a great success when one considers that at the 
previous attempt the patient promptly collapsed after the administration of a few 
cc of ether 

Although the patient had stood the operation itself very well, he began to show 
signs of exhaustion on the second day after operation and died the same night with 
signs of heart failure 

Case J, age forty-five Lajge pcnetjating nlcci of the postaioi wall of 

the stojmch ^lea) the Ics^^r auvoiiuc, floo) of iilco adhoent to panacas Balfour- 
Polya resection of stomach Splanchnic anaesthesia Eighty c c of i per cent novocain 
adrenalin solution Thirty c c for abdominal incision Anaesthesia perfect for one and 
one-half hours, after this t^me it gradually wore off and patient had much pain ind 
discomfort while placing clamps for gastrojejunal anastomosis 

It became necessary to give a few cc (140 cc ) of ether to do anastomosis and to 
close the abdomen 

Cask IV — 5 H Cholecystitis, pericholccystic abscess, sepsis Death on table 
Patient m very poor condition Was almost moribund when put on table Splanchnic 
anaesthesia Eighty c c of per cent novocain adrenalin solution, 140 c c of novocain 
adrenalin solution for incision of abdominal wall 

Gall-bladder, stomach, duodenum, omentum and colon tightly adherent to one 
another, opening of large pen-cholecystitic abscess No evidence of pain during operation 
Sudden collapse on table and death This death cannot be attributed to the method 
of anaesthesia, patient^s condition was almost hopeless before she came to operation 
Case V — M R, Evpior aioi y lapai otomy for a probable ulcer of the stomach 
Splanchnic anaesthesia Seventy c c of per cent novocain adrenalin solution, 30 cc 
of per cent novocain adrenalin solution for abdominal anaesthesia Complete failure 
Thorough exploration of stomach cannot be done on account of severe pain and 
pressing of patient and the administration of a general anaesthesia became necessary 
Case VI — R. F Cholelithiasis Evtn pahon of gall-bladder Cure Splanchnic 
anaesthesia Thirty-five cc into area of twelfth dorsal vertebra, 15 cc into area of 
first lumbar dorsal vertebra, 60 cc for abdominal wall of i per cent solution 

Anaesthesia was successful, although patient here and there showed evidence of a little 
pain Patient was a little nervous and probably more frightened than anything else 
Operation could be completed without general anaesthesia 

Case VII — A Chrome laiindxcc Carcinoma of pancreas 

Case VIII — H P ResecUon of stomach Balfour -Polya Death from broncho- 
pneumonia 

Case IX — C K Cholecystectomy, for persistent biliary fistula Operation verv 
difficult on account of previous cholecystotomy Many very extensive adhesions between 
gall-bladder, stomach, duodenum, colon transversum had to be severed Anaesthesia was 
perfect Skin suture was a little painful 
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AN IMPROVED ABDOMINAL RETRACTOR 
By Joseph L DeCourcy. M D 

OF CiN’CJNTvATI, OhIO 

The abdominal retractor herewith pictured has been used by members 
of the DeCourcy Clinic, for the past five years, and was not published befoie 



Fig I — Abdominal retractor shou - 
mg side view of blade 

It had proven itself satisfactory in every way The special features which it 
typifies aie as follows 


I Because of its square base, it 



remains stationary upon the abdominal 
wall and does not mo^e from side 
to side, as was our expenence pre- 
viousl}^ with other retractors 

2 The blades adopt themsehes 
to fat and thin abdominal walls, 
theieby preventing the necessity of 
changing blades 

3 The exposure obtained is at 
once adequate and uniform for all 
woik upon the lower abdomen and 

^ pelvis 

^ 4 After using on several cases 

the handling becomes mechanical 
and is done subconsciously 


Fig 2 — The retractor in position 
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TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

Stated Meeting Held Novemhei 28, ip2^ 

The President, Dr Euglxf H Pool, in the Chair 
PANCREATIC CYST 

Dr Hlrmann Fischer presented a man, age fort} -eight \eais -who was 
admitted to hospital August 30, 1923, suffering fiom pain and discomfort 
in upper abdomen In July, 1923, he had first noticed a se\ere huining pain 
m the pit of the stomach, for which he w^as treated medicalh with some lelief 
He drank heavily at that time and very soon the pain returned wnth the ‘^ame 
severity It was now^ not confined to the epigastrium alone, but radiated into 
the left side to the back and towards the left shoulder In the latter part 
of August he was taken with attacks of vomiting at short intervals This 
attack lasted about thirty hours, during this period he w^as also troubled witb 
violent hiccoughing He was a man of ver} pow’^erful physique w'ho did not 
look very ill Loss of weight insignificant Ihe abdomen w'as soft, wnthout 
rigidity Below the left costal arch, in the region of the left rectus muscle, 
there could be seen and felt a tumor of the size of a grapefruit It is 
round and has a semi-fluctuatmg elastic feeling It is not \ei\ jiamful and 
does not move on respiration It seems to be situated below'^ and somewhat 
m fiont of the stomach and above the transverse colon It is not m connection 
wnth the spleen, wduch is not palpable and wdiich percusses normally Liver 
can be felt slightly below costal margin and is smooth and not sensitne 
Kidne}s are not palpable No othei masses can be felt in abdomen 

Fluoroscopic with rontgenographic examination, reveals a marked defect 
involving the major part of the greater curvatuie of the stomach This 
defect IS not constant m the different positions At the six-hour peiiod the 
stomach is empty 

Stereoscopic rontgenograms after barium enema re\eal a distinct piessure 
defect involving the distal transverse colon and the splenic flexure The 
film taken after defecation show's good colonic function w'lth considerable 
stasis in caecum and ascending colon The above findings indicate a tumor 
mass causing pressure defect on the greater curvature of ihe stomach 

The diagnosis w'as Large pancreatic cyst wdneh has grown fonvaid 
betw'een the large curvature of the stomach and the transverse colon, behind 
the gastro-cohe ligament 

Opciatwn September 6, 1923 On opening the peritoneum a large c}stic 
tumoi of bluish color w'as found hing betw'een the great cur\ature of the 
stomach and the transverse colon, co\ered by tbe gastro-colic ligament The 
tumoi seems to fill the wdiole buisa omentahs reached toward the right as 
far as the hepatic-duodenal ligament, the foramen of Winslow was closed 
b} tbe mass wdneh also extended towards tbe left to tbe b} lus of tbe ‘■plcen 
It was so intimatel} adherent to the surrounding structures that cxtirjiation 
was not considered practicable 

The gastro-cohe ligament was duided between ligatures and the anterior 
surface of the c\st is exposed, the edges of the gastro-cohe ligament were 
sewm the parietal peritoneum thereb} closing off tbe general caMU before ibe 
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cyst was opened A large aspirating needle was pushed into the cyst and 
a clear amber-colored fluid withdrawn Aspirating needle being withdrawn, 
the cyst was emptied as far as possible through a large trocar and canula 
The anterior cyst wall was incised widely and the cyst wall sewed to the skin 
The remainder of the wound was closed by layer sutures around the opening 
of the cyst The interior of cyst was then packed with gauze 

The first five days after operation the secretion was rather profuse, but 
the cyst contracted very quickly and was healed out completely on the day 
of his discharge, twenty-five days after the operation 

Repoit of Examination of Fluid fiom Panel eatic Cyst — Specific gravity, 
I 021 , color, golden-yellow (viscid) , protein, 3 i per cent , reaction, neutral, 
bile, negative , blood, positive , leucine, negative , tyrosine, negative 

Fciments Amylase, very active, lipase, negative, protease, negative 

Mici oscopic Many red cells, numerous leucocytes and debris 

FIBROMA OF STOMACH 

Dr Hermann Fischer presented a man, age fort3'^-eight years, who was 
admitted September 2, 1923 His chief complaint was pain in the left hypo- 
chondrium, at first sharp in character, radiating to the precordium with no 
relationship to taking of food Vomiting two to three hours after eating, 
vomitus being coffee-ground colored and foul tasting He had noticed 
these symptoms the first time two months before entering the hospital 
Patient has not been jaundiced He is fairly well nourished No pre\ious 
illness Has lost fifteen pounds in two months Appetite is poor No uri- 
nary symptoms No gonorrhoea or lues Family history negative No 
masses can be felt in the abdomen There is considerable muscular spasm 
and tenderness in the upper segment of the left rectus muscle Right axillary 
and inguinal glands enlarged 

Stomach Contents P C , color red-brown Moderate amount of mucus, 
fluid with sediment, which is fairly well digested Free HCl, 50 Total 64 
Blood (guaiac test) positive Microscopic Starch granules, few red 
blood-cells 

X-ray Examination The rontgenograms reveal a constant defect involv- 
ing both curvatures of the stomach in prepyloric area The stomach empties 
normally within the six-hour period The above findings indicate carcinoma 
of the prepyloric region, 

Stool (Guaiac test) , blood strongly positive, upon repeated examinations 
after meat-free diet 

Blood Haemoglobin, 65 per cent , red blood-cells, 3,690,000 , white blood- 
cells, 5200 

Opel ation — October ii, 1923 The stomach was easily delivered and on 
palpation a hard nodular tumor was found situated on the posterior wall near 
the lesser curvature A resection of almost two-thirds of the stomach was 
done after Billroth I A duodenal tube was inserted into the duodenum so 
that feedings could take place immediatel)" aftei operation Patient made an 
uneventful recovery and was discharged from the hospital two weeks after 
the operation He now feels perfectly well and can eat most foods 

Pathological Examination Diagnosis, submucous fibroma of the stomach 
Specimen consist of a large piece of stomach 14 cm long and 13 cm 
varying from i to 2 cm in thickness At one spot a round circumscribe 
growth IS seen which measures 2 cm by 2 cm by i 8 cm Surrounding t is 
growth there is an inflammation area, dark red in color, 4 cm ^ ^ 

area is slightly thickened and at one point a small, hardened nodule is toun 
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Mici oscoptcal E.xammation Section of the stomach tumoi •allows a cir- 
cumscribed fibrous nodule which in\ohes the inuco-^a and suhmuco‘'a A part 
of the surface is coveied with atrophic mucous membrane, though the central 
part IS bare of the epithelial co\ering and shows supcificial ulceration At 
the edges of the tumor the gastric mucosa is liNpertrophic 

ARTHROPLASTY FOR ANKYLOSIS OF ELBOW 

Dr Jamrs N Worcester presented a man twent^-fi^e }ears of age. 
who was admitted to Reconstruction Hospital, iHa} 9, 1922 In June of 
T918, he received a gunshot wound of right elbow Had se\eial ojierations in 
France and m the United States for remo\al of sequestra and infection 
Wound finally healed in August, 1921 

His elbow is now ankylosed at an angle of 90 degiees No pronation 01 
supination present Considerable scar-tissue about elbow X-ra} showed 
complete fusion of humerus with both radius and ulna and fusion of head of 
radius with ulna For a few^ days after his admission he was given intensne 
physiotherapy, in an attempt to stn up an) latent infection Nine months 
have now elapsed since complete healing of his wound 

Operation May 22, 1922 Arthroplasty right elbowq McAuslaiid 

Hoiseshoe incision over the dorsal surface elbow, passing from one cond}le 
to the other A short lineai incision w^as then made, beginning at the centie 
of the horseshoe incision and extending upw'ard ovei the humerus for one 
inch The soft tissues retracted over the olecranon process and wnth saw 
the olecranon with the tiicipital attachment w^as divided, and then wnth chisel 
and hammer separated from the shaft of the ulna The head of the radius, 
being fused with capitellum, requiied separate division The olecranon 
process, fused to the coronoid fossa, was then separated with chisel and 
turned upwaids The cond)les were then reshaped as w'as also the articulai 
surface of the coronoid notch, the old one being considerably deepened into 
the cancellous bone The head of the radius was somewdiat shortened so 
that It would not prevent extension All surfaces then smoothed off wnth 
file A strip of fascia lata secured from the left thigh, w'as then sutured 
over the end of the humeius with several No 2 interrupted chromic gut The 
olecranon process was shortened so that part of the tiicipital attachment 
extended over the end of the olecranon The remains of the olecranon process 
w^ere then sutured to the ulna with two heavy, kangaroo tendon sutures 
Capsule closed with No 2 chromic gut The ulnar nerve which had been 
fieed and lifted aside w^as then replaced subcutaneously, skin closed wnth 
silkworm gut and silk and arm immobilized wnth plastei splints Thigh w ound 
closed with silkworm and silk 

Following operation a hsematoma developed wdiich w'as evacuated thiough 
angle of w^ound A mild infection follow^ed Tw'o months later a small 
sequestra was removed and three months latei another one After this the 
sinus healed completely 

Immediately following the operation the arm was kept in a posterior 
moulded splint wnth elboiv at right angles IMotion w^as started about the 
tenth day The progress in this case w^as \er} slow, due presumabh to the 
fact that immediate mobilization w^as not instituted after the operation 
Five months after operation he had onh 60 degrees range of motion So 
under anassthesia the elbow^ w^as stretched and motion encouraged B) per- 
sistant exeicise this w^as increased to 120 degrees in the next six months 

Now' he has an excellent lesult with almost complete flexion and extension 
He IS w'orking as an electrician and while he still lacks power to lift hea\\ 
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weights, he says that his arm is very much more useful than before operation 
He has no pronation or supination 

Doctor Worcester then presented a second patient, a man twenty-two 
years of age, who was admitted to Reconstruction Hospital, April 24, 1923. 
with an ankylosed left elbow This elbow was fractured eleven years ago 
Was operated on at Lebanon Hospital Since that time elbow has been stiff 
The elbow is ankylosed at 90 degrees angle Pronation and supination very 
shghtL limited Skin and soft parts m good condition Considerable bony 
thickening, especially in antecubital fossa X-rays show absence of 
external condyle removed at previous operation There is union between 
the humerus and ulna Head of radius intact 

Opoahon May 2, 1923 Typical McAusland Transverse posterior 
incision Ulnar nerve reti acted Olecranon cut across with saw Union 
of ulna and humerus cut across with chisel Internal condyle of humerus 
removed Coronoid fossa of ulna hollowed out, care being taken not to 
disturb head of radius or radio ulnar articulation Lower end of humerus 
smoothed off and made to fit the head of radius and hollowed out ulna A 
strip of fascia lata was taken and entirely freed of fat This was placed 
o\er end of humerus and sutured anteriorly to anterior capsule of joint, 
as high up on anterior surface of humerus as possible It was then tacked 
down posteriorly and laterally with interrupted chromic sutures The divided 
olecranon process was united with two kangaroo tendon sutures and the 
lateral expansion of the tiiceps utilized to form the lateral portions of the 
new capsule, using chromic gut Skin closed with silkworm and silk 

The arm was suspended with elbow at right angles and motion insisted on 
from start Following operation there was considerable oozing and on the 
third day the wound was opened at one angle and a large hsematoma evacuated 
There ensued an infection of very mild degree which gradually cleared up 
A sinus persisted until August 15, when it entirely healed One month later 
a small fluctuating area appeared, and this was opened and several small 
sequestra appeared Since then the sinus has closed and opened several times 
and it IS evident now that other small sequestra are present, and if these do not 
extrude themselves very shortly they will be removed 

In spite of the infection the result is excellent He has a complete 
range of motion Pronation and supination are present and normal His 
elbow IS stable and he has good power and can lift a considerable weight 

Doctor Worcester, in reply to questions, said that as to the fate of the 
fascia he did not know what happened to it In the first case he was sure 
that most of the fascia had come out It had been a distinctly subacute infec- 
tion with no bacteria and did not heal up until a lot of sloughs, which he 
thought were composed of fascia, came out He believed that the fascia was 
lesponsible for the hsematoma and long non-healing He would be tempfed 
in his next case not to use fascia but to make a joint-surface to fit well and 
then start with immediate motion As far as lack of stability he had not 
seen an arthroplasty without instability It does not bother the patients 
verv much if they can perform the finer motions 

CARCINOMA OF TONGUE 

Dr Frxxk S Mathews presented a woman, who first came 
nine ^ears ago, she is aged thirty-five, with a history of having had a lump 
of small size appear on the side of the tongue three months previously 
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had been locally excised When first seen nothing was demoin^trable but the 
scar on the lateral margin of the tongue Original section^; of the growth 
were examined and pronounced epithelioma In Febiua^'}. a pnitinn 

of the tongue was excised, including the scai not going \er} wide of the ‘-car 
on the dorsum of the tongue, but rather extensnely excising the tissues m the 
floor of the mouth At the same operation the glands down to the lc\fd of 
the larynx weie removed through an incision under the chin Patient has 
had no sign of recuiience and is in good health Betw'een the original local 
excision and Doctor Mathews’ opeiation, patient w'as gnen one ladium tic.it- 
ment by means of a radium tube placed in contact wnth the scar m the mouth 
The tissue removed showed carcinoma m the scar Radium eftects w'cre said 
to be recognizable microscopical!} Pie called attention to the length of 
time that she has remained cuied, and the fact that the usual etiological factors 
such as sex, bad teeth, tobacco habit, and leucoplakia, w'ere all absent 

lUBERCULOSIS OF BREAST 

Dr Frank S Mathews presented a w^oman, fort}-thiee }eais of age 
who gave the following history 

Two years previous to opeiation on the patient, she had brought in 
hei child, aged nine months, who presented a small tumor o\er the jianctal 
bone and a sinus at the ankle The child w^as conspicuous!} health} in 
appearance The swelling ovei the paiietal bone proAcd to be a cold abscess 
under the periosteum Sections of the abscess w^all and curettings fiom the 
ankle showed tuberculosis The child had been bi ought up on the mothei's 
breast milk 

Six months ago, the mother piesented herself with a somewdiat tender 
mass m the right breast, wduch seemed about the size of a hen’s egg 1 he 
mass was fairly discrete, slightly tendei , no nodes felt, nipple not retracted 
nor skin adheient The tumor was rathei large and lacked the usual ch ir.ac- 
leristic symptoms of a caicmoma After watching the tumor for three weeks 
without noting any change, it was operated upon and on incision of the tumoi 
the impiession given was that he was dealing wuth a carcinoma A thick 
fluid, however, could be expressed from seceral poitions of the mass The 
usual operation foi carcinoma of breast was undertaken, hi east, auxiliaiy 
contents and muscle being remo^ed The palhologi'-t’s frozen section report 
was that theie was no evidence of carcinoma The final lejiort was “ granu- 
loma of bieast, piobably tuberculosis of breast and a\illar\ nodes’ The 
impression was that the breast contained a small old tuberculous lesion to 
winch a more recent acute inflammation had been added The reason the 
pathologist did not make a positne diagnosis of tuberculosis was th.at no 
tubercle bacilli waie identified in the sections This w’ould seem to be a c.i'-e 
of piimary tuberculosis of the breast, not secondar^ to gland oi rib tuber- 
culosis, m a patient wdio seemed othenvise quite well and wdio had no present 
or past hisloiy of lung m\ohement The suspicion would be that the nurs- 
ling’s tuberculosis was derued fiom the mothers breast 

Dr Hugh Auchincloss said that although cases of tuberculosis of the 
breast waie not appaienth so \ery uncommon, the source nt the infection and 
its pathogenesis ware still somewdiat obscuie He cited thiee c.i'^cs a'' b.nnvj 
a healing on the source of the infection The first had alread} had multipF 
tuberculous foci the neck, axillae and chest wall, all either ojieratcd on 
01 dischaiging spontaneous!} All had healed saie one m the leu axill.i 
wdiich had been dischaiging four \ear‘^ Beneath the outer half of the 
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?reola of the breast on the same side was a proven tuberculous abscess that 
when dissected out was found to be connected with the mass of tuberculous 
glands at the bottom of the axillary sinus Most of the breast was saved 
in tins case and the block dissection of the abscess, glands, axillar}- sinus and 
tissue intravening, resulted in a prompt clinical cure The second case had 
had a discharging sinus just inside the areola of the right breast for almost 
a year On excision of the abscess a sinus was found to extend to the 
sixth interspace close to the sternum where the cartilages are partially fused, 
and found to lead through the interspace into the anterior mediastinum 
where existed a small abscess, probably a broken-down lymph-gland along the 
internal mammary vessels The third case was one of Doctor Dowd’s at the 
General Memorial Hospital, some years ago She had had tuberculous cervi- 
cal glands removed previously Both axillae contained enlarged lymph-nodes 
at the time of operation for carcinoma of the right breast, outer hemisphere 
Doctor Dowd removed the breast lesion first and subsequently did a radical 
mastectom}’^ Doctor Auchincloss found not only a very typical carcinoma 
of the breast in frozen section at the time, but, after making many subsequent 
sections of the axillary nodes, that no carcinoma cells could be found and they 
were simply riddled with discreet and conglomerate tubercles throughout 
Some time later Dr W G MacCallum happened to be looking at some large 
sections of the carcinoma from the breast and pointed out what appeared >o 
be three tubercles actually in the margin of the carcinoma He called atten- 
tion to the fact that Doctor Mathews’ case was associated with tuberculous 
axillary nodes, and it was Doctor Auchincloss’ opinion that so-called primary 
tuberculosis of the breast probabty does not occur at all, but that the disease 
enters the breast tissue by retrograde metastatic routes from tuberculous 
lymphatic tissue, the distributing point of which is often difficult to find, and 
that blood stieam infection is difficult to prove and is probably very unusual 
He considered the whole subject of the source of tuberculosis of the breast 
of great interest inasmuch as its routes of travel are the same as those taken 
hy cancer cells, for both diseases, as is well known, diffuse so preemmentlv 
by the lymphatic routes 

Dr W S Schley said that breast tubeiculosis is a rare disease as com- 
pared with the malignant and benign growths, particularly the primary cases 
A search of the available literature of the world showed but 120 cases up to 
1910, scarceH more than twelve of these were undoubtedly primary in the 
breast, the rest being secondary to a tubercular process elsewhere Bull, m 
1894, analyzing 186 breast cases of his own, found but one case of tuber- 
culosis The histor) of mammary gland tuberculosis began in 1829 with Sir 
Astley Cooper’s work on Diseases of the Bi cast It was not until i860 that 
the first case was proven microscopically, and not until 1881 that a case 
was proven bactenologically, the present generally accepted method The 
literature upon the subject is also scant compared with that upon 
diseases of the breast A few cases are added from time to time '•o 
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disease occuis more often in breasts that ha\e been fnnctionalh actue but 
eight male cases weie reported up to 1910 The oldest patient was Ne\ent\- 
three years of age, the youngest one jear The method of infection is still 
unknown hut it is probably through the blood sticam. at least in the ])rimar\ 
cases Direct extension through contiguity occurs not inficquentlx , fiom 
a carious iih, fiom the peiiosteum 01 from the pleura tubercular a\illar\ 
glands have apparently produced a retrogiade infection, although it is diflicult 
with involvement of the breast simultaneoush to sa> which occurred first, 
as a small focus of disease in the breast ma} pioducc enlai ged and su])])uiat- 
mg glands m the axilla Doctor Schle} said that his own case of primaic 
breast tuheiculosis, reported in 1903, had no invoiced axillaic hmphatics and 
a tuberculin test made later gave a negatne result In the primaic cases, the 
appaient good health of the patient has been fiec|uenth noted in the liteiaturc 
and this was true in the speaker’s case and appealed tiue in Doctor Mathews' 
case Theie aie various forms of the disease, single noclulai , multiple nodulai . 
confluent, and disseminated , all tend toward breaking dowm and abscess foi - 
mation with the conseciuent development of fistuke and sinuses Few' aie 
diagnosed before operation The best tieatment is amputation with the clear- 
ing out of the axilla The piimary cases have a good piognosis , the secondai} 
cases depend upon the degree and extent of the tuheiculai piocess elsewhere 

TRAUMATIC STRICTURE OF SMALL INTESTINE 

Dr Frank S Maiiicws presented a child, aged foui and one-half ccais, 
who was injured by an automobile foui months ago, sustaining abdominal and 
head injuries Recently the child has had attacks of pain wuth visible 
peristalsis and much distended intestinal coils X-iay follownng bismuth 
meal showed fairly prompt elimination , distended coils of gut w'ere ahvays 
Msihle Bismuth injection show'ed that the ohstiuction w'as not located in 
the large intestine Opeiation revealed a stiicture in the middle of the small 
intestine, with enoimously dilated and thickened intestinal w’all ahoce the 
point of constiiction The intestine seemed to angulate at this point and was 
also coveied wutli adhesions A resection w'as done ends closed, and sidc- 
to-side anastomosis made klicioscopic examination show'ed a distinct defect 
111 the musculai w'all of the gut wdiich w'as rejilaced In fibrous tissue The 
injury then w'ould seem to have been one which clnided the thickness of the 
muscular coat without perfoiating the mucous membrane In the healing 
process, this nariow'ed the lumen and also caused angulation The child 
developed a fecal fistula jiost-operatn ely 

RESECTION OF A SEGMENl OF THE CHEST W '\LL FOR C\RCINOM\ 

Dr Gi:orgi: H Semkhn presented a woman, now aged fift\-se\cn lears 
w'ho came under ohseiiation in Sejitemhei. 191S. because of a laige carcinoma 
of the left breast. 70 cm in diameter, situated in the outer hall between the 
radii I 30 and 6 00 o'clock The tumor w'as rounded and of stoin hard 
consistency The nipjfle w'as not retracted, there was no fixation to the si in 
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or change in its color and the tumor seemed movable upon tlie deeper 
stiuctures The axillary l3^mph-nodes were laige, and there were also 
palpable, enlarged nodes in the supraclavicular space Physical examination 
otherwise was negative 

The duration of the tumor was about one and one-half years, and theie 
had never been any subjective symptoms The diagnosis of carcinoma had 
not been made b}' her medical attendant and she had therefore, had no 
treatment during the entire period excepting some internal medication The 
famil}’^ history was negative for cancer She had been mariied for nineteen 
years, but had ne^er been pregnant jMenstruation still continued normally 
There had never been any known inflammatory process in the breast, and the 
only possible etiologic factor that could be discovered, w^as a trauma through 
the impact of a baseball upon the breast 

On September 1-3, 1918, the combined radical breast and neck operation 
was performed Colonic ether anaesthesia was effective and well borne 
The breast operation followed the technic of Willy Meyer, with the additional 
epigastric dissection suggested bv Handley The breast and its overlj'ing 
skin were removed, together with the pectoral muscles, axillary fat and 
lymphatics, the anterior and inner jDarts of the sheath of the axillary vein, 
the subscapular fat and lymphatics, the fascia over the serratus, and the 
epigastric fat with parts of the upper, anterior rectus sheath of both sides 
Closure was effected with suture and a small primarj^ Thiersch graft The 
neck dissection was done via the incision of DeQuervain, running along the 
sternocleidomastoid line from the middle of the neck downward, and then 
curving back at and along the claAicle to the edge of the trapezius The 
triangular flap of skin and subcutaneous fat was reflected , the sheath of the 
sternocleidomastoid muscle was incised, as was also the insertion of the outer 
layer of the middle cervical fascia along the clavicle, the sternocleidomastoid 
muscle was drawn forward, and the sheath of the internal jugular ^eIn was 
incised, first on its anterior surface, and then, after liberation from the vein, 
along Its posterior surface also With this preparation, it was possible to 
extirpate the supraclavicular Ij^mphatics radicall) within the two layers of 
the middle cervical fascia The superficial cutaneous nerves, the external 
jugular vein, and the omohyoid muscle had to be divided Wound closuie 
was done with sutures, split rubber tube drainage being provided through a 
small stab wound in the jDostenor line Recovery was uneventful, and the 
patient was able to leave the hospital, with the wounds wholly healed, fifteen 
days later The microscojDic examination of the excised tissue showed a 
schirrus carcinoma in the b’^east and carcinoma in the axillary nodes Carci- 
noma was not found in the cerMcal nodes, but since no extended search was 
made, and the node involvement was unusually extensive for a case presenting 
no ulceration, the case was regarded as an early cervical node cancer 
invoh ement also 

The patient remained well for one year, then several small nodules were 
noted in the skin and subcutaneous tissue above and below the site of the 
Thiersch graft On September 16, 1919, an area of skm 15 cm by 9 cm in 
size, containing the Thiersch graft and all the discoverable nodules, w'as 
removed, and with it, the underljing subcutaneous fat and the lascia over 
the intercostal muscles Closure was effected bv making a new incision 
parallel to the low'^er wound margin and well below' it in the ujjper abdominal 
region, undermining the flap so outlined but leaving it attached at each end, 
and sliding this up in bow fashion, to cover the chest w'ound The resultant 
defect at the flap site was covered with Thiersch grafts after the area had 
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been narrowed by drawing m and “tacking do\Mi ’ the lowc'^t margin with 
sutures Recovery again was jirompt and une\entful 

The second recurrence w'as noted on jMarch 7 1921 as a nodule with 
slight erosion just above the upper line of the llaj) from the second ojicration 
and behind the vertical scai line from the first operation Under this nodule 
was a tumor extension down to the rib and mtereostal muscles extending 
above and below the transverse scar line The third operation was done on 
March 19, 1921 Undei the colonic ether anesthesia of Gwathme\, which 
was very well borne, a segment of the chest wall consisting of jiarts of the 
fourth, fifth, sixth, and seventh iibs and containing the new' growth with a 
wide aiea of healthy skin, the intercostal muscles and the jianetal jileuia 
under the central half of the segment, was excised The opening of the chest 
cavity caused no respiiatory embarrassment and the pulse late. whith had 
been 72, rose to 84, to letuin again to 72 aflei a few minutes The lung 
did not wholly collapse Closuie of the w'ound w'as eflected h\ means ol a 
sliding flap from below', with a single pedicle posteriori} , made In again 
cutting the low'er maigin of the flap made at the pieMOus opeiation, and also 
incising It anteiiorly, then liberating it from the under!} mg tissues and sliding 
it upwaid into the gap The w'ound surface thus left on the low'ei chesl wall 
was coveied with Thieisch giafts No drainage w'as emplo}ed Coinalcs- 
cence was uneventful , there w'as no cough , and no fluid w'as noted m the 
pleuial cavity Healing w'as by fiist intention, and the patient left the hosjiital 
nineteen days aftei the operation 

In October, 1921, some small subcutaneous nodules appeared at the uppei 
seal line of the flap, and while none w'as excised for diagnosis, it w'as deemed 
advisable to tieat these wnth the X-iay This w'as done under the superMsion 
of Dr Francis C Wood, and the nodules have disappeared The patient is 
now apparently well and has no discomfort of anv kind The boii} defect 
in the chest wall is visible only wdien she coughs or makes othei foicible 
chest movements She has full function also, m the aim 

Dr Nathan W Grhhn expiessed his belief that this case was a signal!} 
successful one and should not go undiscussed The fact that the patient w.is 
alive and appaiently cancer fiee at the end of five ceais in itself was w'oitln 
of attention What Doctor Semken had done had been attempted b\ othei 
physio-theiapists by repeated attempts at destuiction 01 controlling of cancel 
cells, or at inci easing the lesistance of the organism to imasion In the use 
of ladium 01 by deep ladiotheiap} This w'as still sub judicc But to d ite 
the best pi oven therapy w'as thorough and earh surger} An mteiesting 
point about this case w'as, that wdule Doctor Semken resected the chesl wall 
and opened the pleura wnclel}, Iheie w'as no appaienl shock 1101 ain distuib- 
ance of the jiiilse 01 lespiiation This could not ahvacs be looked foi 
At a meeting of a gioup of men, especiall} interested m thoracic surgcic 
tw'o }ears ago m Boston, it was held by a large part of the members jiic'-ent 
that some means for artificial lespiration should be reach at hand 111 all cases 
wdien the fiee pleuia was to be wndeh ojiened He had no doubt that Doctor 
Semken look the piecaution to ha\e at hand some simple ajijiaratus fni 
mducmg aitificial respiration m this case 

Dr W S Schli'y said that the case suggested two facts fir^-t that oik 
need not alwacs be discouraged m the tace of recurrence and '-econcl that 
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carcinoma is sometimes an erratic disease A local recurrence, or one in 
the supraclavicular glands, may be the only extension of the disease, and 
after careful examination it is often justifiable and proper to operate 
on these cases, as they sometimes wait for years without further evidence 
of the disease and die of other affections Carcinoma of the breast 
m some cases appears to remain a local disease for long periods, contrary 
to Its usual custom A case of Doctor Schley’s recurred and was opeiated 
on by him thirteen years after the primary operation The recurrence was a 
single flat nodule in the lower end of the scar, there were no demonstrable 
metastases elsewhere A second recurrence in the scar was also a second 
case, seen two or three years ago, and had been operated on twenty-six vears 
before She presented multiple nodules about and in the cicatrix on the chest 
as though operation had been done a year or two previous^ There were 
no othei demonstrable involvements at that time, although no X-ray of bones 
was made This patient appeared to die of inanition without definite involve- 
ment of any organ, but general infection must have occurred Another case 
recurred at the end of nine years in the supraclavicular glands and, after 
operation, remained well for over a year until lost sight of Doctor Schley 
said that he had operated on a case similar to that of Doctor Semken, removing 
parts of two or more ribs for persisting local recurrences The disease finally 
invaded the lung, which had become attached to the chest wall and, on the 
last operation, some of the lung was removed She had had a number oi 
X-ray treatments This patient’s disease apparently never metastasized 
widely but remained a local affair She lived eight vears after operation, 
but had been lost sight of the last year or so, although Doctor Schley had 
heard she lived a total of twelve v^ears 

Doctor Semken, in closing the discussion, said that the suggestion of 
Doctor Green, that the opening of the chest cavity might at times giv'e rise 
to severe respiratory embarrassment, was timely In this instance, the 
Meltzer-Auer apparatus had been m readiness for immediate use if required 
In another similar case of resection of part of the chest wall for localized, 
recurrent cancer, the wide opening of the pleura caused no respiratory dis- 
turbance whatever , while m a recent case of intrathoracic, extrapleural neuro- 
fibroma, at the costo-vertebral angle, the accidental tearing of the pleura over 
about one inch, caused considerable difficulty in breathing and cyanosis This 
patient was lying on his side, while the other two were lying supine, but this 
probably does not explain the difference in the respiratory reaction 

The question of the possibilit} of cure m cases of cancer of the breast 
with both axillary and supraclavicular l}mph-node involvement was denied 
by Cheyne, but has been proved by the successful cases published by Halsted 
Che3me believ'es that mvmlvement of the nodes along the subclavnan vein meant 
immlvement along the innominate also, but the hmphatic tract of this region 
■ends m the subclavian tymph trunk, which enters either the right lymphatic or 
ihe thoracic duct m the low'er neck, and this field seems to follow the 
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rcxpenence of cancer localization sho^^n in othei node group'? The weak ‘?pot 
surgically is the region undei the claMclc, and the he''t proccduic \\ould 
therefore seem to be the combined neck and chest ojieration m one stage m) 
That the junction of the two operation fields, under the ckiMcle, can he clearl) 
determined It is a desirable procedure, in all radical breast opeialions to 
maik the axillary tissue during its removal, with black silk marking threads 
one thread marking the tissue from the highest point reached on the axillar} 
\em, and two thieads maikmg the region about the subseajmlar ^cs‘'els (the 
lowest point on the axillar} \ein) If the laboiator} report ujinn the tissue 
shows carcinoma in the nodes at or near the highest point of the dissection, 
a cancel involvement of the supraclaviculai nodes maj lie presumed, and the 
neck dissection should follow without needless dela} 

CICATRIX-DEFORMITY OF DORSUM OF HAND '\ND FINGERS 

Doctor Scmkln piesented a man, now aged twenU-six \eais, who was 
injured in the bomb-explosion m Wall Stieet, in 1920, and among his injuries, 
sustained seveie burns to the doisum of both hands the left being the more 
severely injured The resultant cicatrices become keloidal almost immediately 
after the healing was completed, and he then leceived tieatment wuth ladium 
and the X-ray fiom November, 1920, to Februarj , 1922 When he came 
under observation on Septembei 7, 1922, the condition of his left hand (wdiich 
is the suliject of the piesent report) w^as as follows The skin of the wdiole 
dorsum of the hand, the dorsum of the base of the thumb and fifth finger, 
and the wdiole dorsum of the second, thud, and fourth fingeis was thin and 
cicatiicial The burn destiuction had eMdenth not gone below the skin, 
but, in consequence of the radiation treatment, there was maiked atrojihi of 
the skin, with telangiectasis, and occasional ciust formation oiei supeificial 
radium ulcers, especially on the fingeis There w^as iigiditv m the finger 
• covering, and contiactuies had developed at the site of the w'ebliing Iietween 
the fingei s 

The pioceduie m this case w'as the excision of the cicatii/ed skin and its 
leplacement wuth a flap from the lowei, lateial chest wall On No\ ember 28, 
1922, undei geneial aiiccsthesia and wuth Esmaich isch.eni’a, the skin and 
sulicutaneous tissue of the doisum of the left hand was remo\ed, from the 
w^rist down the hand, the line of section ending at the base of the thumb, 
the distal end of the second phalanges of the index middle, and ring fingers, 
and the middle of the second phalanx of the fifth finger All the fine spidcr- 
W'eb cicatiicial strands o^el the tendon sheaths weie removed The Esmarcli 
bandage was then removed and ligature hccmostasis was completed The 
wmund was tcmpoianlv covered with gauze moistened with saline solution 
Then, a suitably shapecl, lelativ'cly quadrilateral flap of skin and sulicutancous 
tissue was prepaied on the lower right lateral chest wall, where (i) the skin 
and fat vveie thinnest, and (2) where the left hand could be jilaccd without 
discomfort to the patient This flap was elevated fiom above down, leaving 
the pedicle along the lovvei border, and the resultant defect was immcdiatelv 
closed paitlv bv drawing m the edges and sutuiing these (with the as'?is’nncc 
of small sujiplemental relaxing incisions), and bv covering the remainder of 
the wound with broad Thieisth grafts which were made to cover the raw 
surface of the pedicle also small sterile tlressing wa', apjdied over thi^ 
area, fiimlv fixed with numerous sterile adhesive jila'^tcr strips, to guard 
against displacing the grafts, the left hand was then placed over thi'' with 
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the palm flat against the chessing, and the flap was placed m situ and sutured 
upon the dorsum of the hand, the pedicle coming into relation with the ulnar 
margin of the hand Thus the flap covered the dorsum of the hand in a broad, 
blanket-hke manner, giving it the appearance ot a duck’s webbed foot, for 
separation of the finger flaps at this time would have cut off the nutrition 
of those parts The fingers were separated widely with gauze pads, to 
allow for the maximum of new finger skin in the bridges between the fingers, 
and small Thiersch grafts were placed upon the raw flap surfaces between 
the fingers, to favor early healing Gauze pads were interposed between the 
arm and the chest to prevent dermatitis from skin contact , and fixation of the 
aim was effected with a plaster-of-Paris case The sutures were removed 
eight and ten da)'^s later, through a window cut in the case The case wa-s 
removed and the pedicle was divided, seventeen da3^s after the operation , and 
four days later, under local anaesthesia, the ulnar border of the flap f pre- 
viously the pedicle), was prepared and sutured to the ulnar margin of the 
palm, and the stump of the pedicle was reimplanted in the chest wall Healing 
had lieen complete except at a small part of the angle at the base of the 
thumb, and this soon healed bv granulation' 

On Januarj^ 9, 1923, six weeks after the operation, the fingers were 
separated by cutting the web of flap tissue between them, removing the excess 
fat at the edges, and sewing these to newly cut wound margins on the normal 
finger skin At this time also, the excess of subcutaneous fat in the flap tissue 
of the fingers was excised from the section over the first phalanx of the 
index middle, and ring fingers , and a revision scar-excision and suture was 
done at the base of the thumb , but no attempt was made then, to restore the 
normal fingei -webbing 

The final procedure was carried out September 21, 1923 The excess of 
subcutaneous fat under the tips of the finger-flap tissue (over the second 
phalanges) was excised, and the thin skin flaps were again sutured in place, 
and the webs between the fingers were restored by Agnew’s technic This 
consisted in cutting a triangular flap in the tissue of the dorsum, over the 
site of the web, with its apex distal and its base at the knuckles This flap 
was then raised, the remaining tissue between the fingers was incised well 
up into interdigital angle, and the excess of fat in this part was removed 
Finally, the tiiangular flap was drawn down between the fingers, its apex 
meeting the palm, and it was sewed in place with fine silk The lateral finger 
wounds could also be closed with sutures, although usually, it has been neces- 
sai}'^ to close these with small Thiersch grafts The final result is satisfactory 
He has a normal skin and fat covering for the hand and fingers, capable ot 
being stretched and of withstanding the cold , and sensation has returned to a 
considerable degree A similar procedure will be carried out with the right 
hand 111 the near future 

RHINOPLASTY FOR EXTENSIVE EPITHELIOMA OF NOSF 

Dr Georgi: H Semken presented a man, now aged sixt} -eight yeais, 
who noted a small ^esion on the left ala of the nose about eight years ago 
It received no treatment for a few )’’ears, owing to the patient’s negligence, 
but its progress was slow His subsequent history was the usual ston of 
incomplete surgery, a number of X-ray " cures,” and then a combination of 
these, until in June, 1923, when he came under obser^atlon, he had an 
ad\anced cancer of the nose invoking the lower two-thirds of the right side, 
the adjacent portion of the left side at the midline, the upper septum, the 
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flooi of the light nostiil, and the adjacent part of the right cheek The ala 
had been completely destioyed 

On June 14. 19^3, undci colonic ether anaesthesia, the cancerous tissue 
and a wide maigm of health} tissue weie excised This involved the 
icmo\al of the majoi pait of the light side of the nose, including the 
coiiesponding pait of the light nasal bone, about one-fourth of the mesial 
part ol the left side of the nose, the uppei thud of the septum, the floor of the 
1 ight nosti il. and a pai t of the 1 ight cheek As a preliminary step, the sui face 
of the lesion had been cauteii/ed with a Pacciuehn cauteiy to prevent implan- 
tation ol cancel tissue dm mg the opeiation The large defect thus produced 
was co\cicd with a pedicled flap from the light half of the foiehead, suitably 
shaped its pedicle being at the nasofiontal region The law^ suiface of the 
flaj! within the nosti il sjiace was coceied wnth a Thieisch graft, as w'as also 
the defect m the na'^al flooi The defect on the forehead wvis similar!} coveied 
with a hioad Thieiseh giaft, the w^ound edges being left uncoceied, (i) to 
])re\enl elecation of the giaft In latei bleeding fiom these edges, and (2) to 
fax 01 a bettei cosmetic lesult thioiigh the diawing dowm and flattening of the 
skin margin In conti action of the edge scar-tissue A ring of iodoform gauze 
was laid around the gialt to cover the law^ edges of the toiehead w^ound 
Piompt healing followed, and two w^eeks later, on June 28, the pedicle w'as 
divided the u])i)ei flaji edge was sutuied in place, and the pedicle stump was 
returned to its oiiginal foiehead position, after excision of the necessary 
amount of the lecentlv placed Thiersch graft at that site 

This 1)1 ought the case into the usual completed stage of unilateral rhino- 
])last} foi cancel , but two problems lemained foi solution, (i) the need to 
keep the new ala well shaped, and (2) the need to prevent nasal stenosis 
thiough contraction undei the Thiersch giafts, and thiough shortening and 
broadening of the new ala As a fiist step in meeting these indications, it was 
necessarv to leplace the lost alai cartilage with another, and this w^as obtained 
fiom the concha of the right eai On July 12, 1923 undei local anaesthesia 
an incision about one-half inch in length was made at the outer end of the 
alai poition of the nasal flap From this wound, a sharp-pointed knife was 
made to cut a subcutaneous tunnel in the flap, to the nasal tip, as a site for 
the caitilage implant Bleeding was checked b} manual pressuie ovei gauze 
pads so that no clots could form m the wound A cuived incision was next 
made on the iiosteiior suiface of the ear, just distal to the sulcus at the 
mastoid junction The skin was leflected on both sides of the incision, and 
the caitilage was fieel} exposed A triangle of caitilage with penchondi lum 
on the iiosterioi surface was lemoved from the bowl-shaped concha, its base 
being at the outei end and its apex toward the auditor} canal , and the incision 
in the ‘^kin of the ear was closed with silk sutuies The cartilage thus 
obtained was then nisei ted into the subcutaneous tunnel in the alai part of the 
flap, through the maiginal nasal wound, conipiession was excited for a few 
minutes, for hiemostasis, and the small nasal wound w'as closed with sutuies 
This imjdant healed without visible reaction, and an inteival of a few months 
was allowed to elajise before the second proceduie was cairied out 

As had been expected, contraction occurred 111 this time, the ala had 
taken on a bulbous appearance, and the right nostril was inerelv a small slit 
To overcome this condition, two small procedures weie necessary, and these 
were carried out under local aiicesthesia, on October 2, 1923’ Fust a 
quadrilateral flap of skin with a minimum of fat was cut fiom the broad 
alar edge, its base at the floor of the nose, and second, an incision was made 
in the remaining alar margin, along the thickened edge, the skin margins 
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were raised, and the excess of fat was remo\ed, making the ala as thin as 
was deemed safe Then the deeper part of the flap attachment to the flooi 
of the nose was incised, to open the nostril freely, and the quadrilateral skin 
flap was laid down upon this raw flooi -sui face, to which it was held in 
apposition by a firm gauze packing Finally, the margins of the alar edge 
incision was sutured, and only a small wound remained at the outer edge of the 
ala, for healing by granulation (it being expected that the skin would be drawn 
around b} the contraction) Gauze-wrapped rubber tubing was used in the 
beginning to keep the nostril well opened, and this was later replaced with 
a shortened Kernon nasal splint of hard rubber The final result is a present- 
able nose, with firm ala and an open nostril The forehead graft is not 
conspicuous, and theie is no visible deformity in the ear 

MARGINAL JEJUNAL ULCER 

Dr John F Erdmann presented a man upon Avhom Doctor Schley 
had done a gastro-enterostomy eleven years ago For a period of six years 
thereafter he felt perfectly well, gaining in weight, etc For the past 
five years he has been complaining of very much the same type of symptoms 
he did before operation, with an increased manifestation of pain and increased 
symptoms, practically unbearable during the past three months He presented 
a picture of marked anaemia, stooping posture, inability to walk and suffering 
agony There had been some vomiting He recently had been X-rayed with 
negative findings His pain extended downwards to the left, and he had 
pain on pressure immediately to the left of the median line of the epigastrium 
The man was kept two day^s on Murphy drip and then operated upon with the 
following findings A large ulcer, fully an inch in diameter, between the 
stomach and the jejunum which was perforated at the proximal loop of the 
jejunum The transverse colon was denseh’^ bound down to this ulcer at 
the margin of the former anastomosis, an obstruction at the pylorus due to 
an old ulcer A complete revision of his gastro-enterostomy was done by 
closing the stoma in the stomach, doing an end-to-end anastomosis in the 
jejunum separating the colon from the margin of the gastro-enterostomy, 
removing his gall-bladder and appendix, and doing a Horsley at the pyloric 
end He has gamed thirt}'^ pounds 

Dr W S Schley said that he had operated on the patient in 1912, at 
which time there was an enormous infiltration of the pyloric area and very 
general adhesions about this end of the stomach, probably benign, so that 
nothing else could be done but a gastro-enterostomy, after which he was well 
for nearly six years He had written this fall that he was ill again and 
arrangements were made for him to go to the hospital, but he got frightened 
and left before operation Doctor Schley had not known what became of him 
after that until to-night It was interesting to note that a long tracing of 
stomach operative work was necessary if one were to arrive at definite knowl- 
edge of the value of one’s operative procedures Some ulcer cases would do 
badly regardless of the operative procedure and care in technic 

SEQUELS OF EPIPHYSEAL LINE INJURY 

Dr Morris K Smith presented two cases with the following histones 

Case I — T B , suffered an epiphyseal separation of the lower end of the 
radius four years ago, when seventeen y^ears of age The displacement was 
reduced under anaesthesia The immediate result was good Eight months 
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later he ictumcd cotnplaining of weakness of the wiist and prominence of the 
end of the ulna At this time ossification was laigely completed in the mjuied 
cpiplnseal line At the end of a yeai it was complete At piesent there is 
shoi telling of the ladius of thiee-quaiteis of an inch The function is good, 
but a pcimaneiit defoimily remains 

C\si: II E I\r . at the age of thiiteen suffered a vertical fractuie 
thiough the loi\ei epiphysis of the tibia into the epijibyseal line at its inner 
end lfle\en months after it was noted that the external malleolus was piomi- 
nent and that tlie tihia was thiee-eighths inch shoiter than that of the unm- 
juied side Picmatuie ossification had not ecacuated at the time the last 
X-ia} was taken one ^cal and nine months aftei injury At present, over two 
\ eai s aftci injui \ , the ho^ has five-eighths inch shoi tenmg of his tibia wdnch he 
compensates b\ tilting the pelvis The fibula is not shortened, the lesult 
being that the external malleolus is piomment and neaier the sole of the fool 
on the mimed side He is woiking as an eriand boy AVithout disability 

Till: PROGNOSIS IN EPIPHYSEAL LINE FRACTURES 

Du Mouuis K Smiiii lead a papei wnth the ahoce title, foi wdnch see 
page 273 Axn \ls or Suur.ruii. Febiuar}, 1924 

Dr 1 \Mrs Morli:\ ITij 7 Roi called attention to Doctor Smith’s observa- 
tion that there was \ei\ little diflerence m the lesult wdien a portion of the 
diajilnsis came awa\ with the ejiiplnsis In his (Doctoi Hit7iot’s) experi- 
ence this \arict\ was less hkeh to pioduce disturbance m giowTh, than those 
iniuiies confined to the conjugal caitilage alone One should he caieful of 
the jirognosis He once had a case wheie there w^as ven little displacement 
of the lowei ladial epiphysis m which he sent the X-iay picture to the 
j’atient's fathei , who w’as a jihcsician, to show the good result There is 
now quite a dcfoimit\ due to piemature ossification, for wdnch Doctor Hitzrot 
IS considered responsilile 

Doctoi Hit/rot showed the X-ia} film of the lesult of a separation ot the 
lower right fcmoial epiplnsis nine years aftei injui} The case w-as recently 
referred to him b) Doctor J 11 Cudmore wnth the histoiy of an mjuiy to the 
right femoral epqdnsis. wdien the bov w^as not quite nine lears old This 
was ajiparcnth perfect!} 1 educed at that time About six months after the 
injur} it was noticed that the leg was not as long as its opposite and not 
as well developed This difference m length has been steadily increasing 
The boy is now' not quite eighteen }cais old and the diflerence m length is 
two and one-half inches plus The X-ray show's very lieautifully a piemature 
ossification of the low'er femoial epiphysis w'lth a lack of giow'th 111 the bone, 
both in the longitudinal and m the transverse plane 

The cases of femoral epiphyseal sepaiation aie not common but thev aie 
bad cases and make an impression out of piopoition to then number, and 
the ultimate result when prematuie ossification occurs is very distiessing 
to the patient 

Dr Richard W Bolling expressed his belief that the natural tendenev 
to correction of deformity should be consideied, especially w'hen the question 
of treatment comes up 111 cases of epiphyseal separation seen late, 01 w'hen 
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onty incomplete reduction has been obtained A case in point was that of 
a child of eight }eais, seen sixteen months ago with a hlstor^ of injiiiy to the 
knee four weeks pieviously A rontgenogram showed a partial dislocation 
backwaid of the lower femoial epiphysis In view of the fact that union had 
advanced, no attempt was made to correct the deformity but the knee was 
immobilized for five weeks and the patient dischaiged in nine weeks At the 
end of eight months there was peifect function and the normal contour of the 
femui had been restoied 

Stated Meeting Held Decemhei 12, ip2^ 

The President, Dr Eugfne H Pool, in the Chair 
BONE PEGGED FRACTURES OF NECK OF FEMUR 

Dr Edwin Bccr piesented four patients with fractures of the neck of the 
femur in which a bone peg had been introduced about four 3 ears ago under 
spinal amesthesia 

The four cases presented were opeiated upon by Di Geoige Cahill and 
Dr Edwin Beei about four 3^eais ago Ihe}^ were not shown with the object 
of stimulating operative treatment of this t3fpe of injur}^ but with the object 
of presenting aveiage end results following operative treatment The cases 
weie done to really see what opeiative treatment would accomplish, and he 
was free to confess that although all four patients had useful, seiviceable 
limbs, an ideal functional result was not obtained Ideal functional results 
aie claimed Iw the enthusiasts for all tjqies of treatment, whether the enthusi- 
asts followed the Whitman abduction treatment, ot whetner the}' followed 
the abduction tieatment with foiceful impaction of the fiagments as advocated 
b) Cotton, as well as when bone-pegging has been used 

Case I — (Fig i ) Joseph Parker, age fifty-two, was admitted September 
2, 1919, with a fiacture of the neck of left femur (non-impacted), compli- 
cated b}' diabetes At the end of three weeks a bone peg from tibia was 
introduced into the fractured neck of femur under spinal aiicesthesia, neck 
being exposed thiough an anterior incision and the dull being introduced 
through a lateral incision through base of trochanter and driven into head of 
bone Excess material of bone jieg was broken up into small fragments and 
these were introduced into fractured area as well as about same Patient 
was placed in model ate abduction in plastei for ten w'eeks Thereafter patient 
wore bi ace to Api il 20, 1920 Then used crutches to Ma}' 1 5 1920 , and thei e- 
after used cane 

Wlien last seen on October 19 1923, he had a limp Shoitemng is 

between one-half to three-quarters inches Walks without cane and tan 
stand w'lth full weight, 200 pounds plus, on broken leg Flexion at hip is 
to almost 90 degrees Internal and external rotation almost comjilete 
Abduction to approximate!} 30 degrees X-rav this date (Fig i) shows bone 
peg IS still ^ isilile — four } eai s after operation 

C\SE IT — (Fig 2 ) Benjamin Williams, age fift\, was admitted October 
28, 1919 W'lth a non-impacted fiacture of the neck of femur Under spinal 
anaesthesia a bone peg was inserted November 13 igtg, as in Case I dhe 
bone peg was \er} thin the cortex of the tibia being unusualh thin Leg put 
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up in model ale abduction, piopei position having been detei mined, as m 
])reMOus case, when fiactuied suiface w^as exposed 

Januai\ 28, 1920 X-ia} show'ed consideiable bone foimation and a frac- 
luie of the lione ])eg Patient developed peiipheial neuiitis m both arms, 
w’hicb delajed the use of ciutches 

Octoliei 18. 1923 X-iav (Fig 2) show^s bone peg still visible There is 
consideiable new' bone foimation m and about legion of iiijuiy The man 



Tic I — Ctsc I 


w'alks leadih eight to nine blocks, nevei moie than a half mile at a time, as 
hi]) gets sore if be w'alks too much Flexion at hip is to almost 90 degiees 
Internal and external lotation at hip aie good but abduction is lost, though 
the neck of the bone as seen m X-iay (Fig 2) is faiil} satisfactoiy the small 
fragment of bone jilaced about the fiagments. togethei wnth the bioken peg 
w'hieh alknved of some angulation, have ple^ented the letention of 
good abduction 

C\si: III (Fig 3 ) Ivlis ]\Iaiy O’Biien. age fift>-eight, w'as admitted 
Xo\embei 2, 1920. wnth a non-imjiacted fiactuie of the neck of left femur 
On the follownng dac . under spinal anesthesia, the neck of the femur was 
pegged as in the piecious cases, and put up in model ate abduction Patient 
also made an uneventful lecoveiy 

October 18 1923 Patient icexamined Uses cane on stieets Has 

occasional pain Motion at hij) is good Flexion, extension and lotation 
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same picture being produced as m Case II ^ ^ operation, Aerv much the 

March 29, 1919*^ wfthVnomimpacteTfr^tu^^^^^^ tf admitted 

She was treated for almost nine monthslyXt IS S" 

treataent d.d no. lead .0 any nn.on January 8, .pao^ “nde” itaTa“s,hIt 



-uase IX 


\ lous cases and the 1 ° 1 ^ introduced as in the three pre- 

about three months Tf^ plaster-of-Paris which was maintained for 

moMiie the limkpn ^ interesting to note that as a result of attempts at 
upper part of flip almost complete absorption of the 

the head nrespiifprl"^^ operation the upper fragment in addition to 

of the neck Tine ^ ^ of bone at tne inferior aspect 

materni of the h ^ od with bone fragments denied from e\cess 

the patient wae After remoiing the case, as in the prenous cases, 

bep-an wplkino- fi ocouraged to exercise while hung in bed Graduall} she 
her full weicrl^' crutches then cane, and was at last allowed to bear 

g on le br^en hip six to nine months after operation 

-inprnft/? Dcspite marked absorption of bone encountered at 

y^P excellent functional result She can ivalk without 

no pain, none or veri little shortening though there is a slight limp 
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Flexion is complete and abduction good The X-iay of this date (Fig 4) 
shows ^en fan lesiilt with bone peg still in place and well-maiked lines of 
calcification lunning down fiom head into shaft 

Dr Roy\l Will iM Ms said that at the time of the intioduction of the 
abduction tieatment it iias the established belief, that fiactuie of the neck of 
the fcmiii was an exception to all otheis, in that its tieatment on surgical 



Fig 3 — Case III 

princijiles was both futile and ha/ai clous If it were intiacapsular non-union 
was ineMtable, if impacted the defoimity must be piotected legai chess of its 
effect on function In shoit, to cpiote from a modem tieatise on fiactures, 
“ the ideal object of treatment, lestoiation of foim and function, was rarely to 
be attempted 01 e\en sought” The lesults have been so extraordinarily 
bad that they have seived to uphold the theoiy and practise that produced 
them, thus forming a homogeneous interdependent structure, that like the 
wonderful one-hoise shay couldn’t bieak down because it had no weakest 
part “ For the back crossbai was as strong as the fore and the whipple tree 
neither less nor more ” 

The actual basis of this belief and teaching has been the inadequacy of 
conventional methods to provide the oppoitunity for functional repair For 
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since the neck of the femur projects laterally from the shaft, splinting and 
traction can at best appose the fragments only in a lateral and therefore 
insecure relation 

The abduction method utilizing the mechanics of the joint enables one 
to correct deformity and to adjust displaced fragments, consequently surgical 
principles have been applied, regardless of the rules of practise adapted to 



Pig 4 — Case IV 

inadequacy, and the practical experience of the past twentj jears has dis- 
proved all the conclusions on which thej^ are based Union is possible and 
probable in an> form of fracture regardless of the age of the patient, if the 
opportunity is assured The immediate correction of deformity does not 
endanger repair, liut favors it by apposing the fractured surfaces The 
treatment of the fracture as a fracture does not endanger life On the 
contrarj", it is far more conservatne than hfe-saiing neglect In short, it has 
been demonstrated that fracture of the neck of the femur differs from other 
fractures onh m the sense that it stands first in the therapeutic scale, as the 
fracture which because of the greater phjsical, mechanical and niitntne 
obstacles to success that it presents, is on this account the fracture in vhich 
the result is most directh determined by the efficiencj of the treatment A 
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method is now n\ailable b^ wdncb the oppoitunit} for rcpaii may be attained 
and plnsicalh demonstiated and foi tins piimaiy essential ot success the one 
who iindei takes the tieatment of the most disabling of all fiactuies may now 
be held ies])on‘'ible In otbei w^oids, conventional autboiity can no longer 
assuie immumU foi incompetence and neglect 

Dr II H M Lyli said that be bad no personal expeiience wnlb the 
bone-peg tieatment of fiactiiie of the neck of the feinui, but be could conceive 
that tins method might ba\e a naiiow field of application It bad been bis 
piacticc to empkn the Whitman abduction method in the tieatment of fiac- 
luies of the neck of the lemui since it w^as first mtioduced into St Luke’s 
Hospital In the late Di Fiancis Haikoe In this time there bad only been 
two faibnes .ind stiangc to say these bad occuired wnthin the last tbiee 
\cais Ilotb of these faibnes weie not caused In the method, but b} faults 
m the aftei -ti eatment One w’as a refiactuie due to the fact that wdnle the 
jiatieiu was still on a walking biace the attendant, without ordeis, removed 
the pel meal support thus bunging the full weight on the lecently united 
fiactuic The second failure w^as m a case of an associate, aftenvaids this 
case bad a leconstiuctne opeiation jierfoimed bv Doctoi WHiitman 

Doc 1 OR W’liiTM \x said that it wms appaient in all the Rontgen pictures 
of Doctoi Beer s cases that the angle of the bone peg on the tiocbanteric side 
of the fiactuie did not coriesjiond with that of the innei fragment, indicating 
that It bad eitbei been bioken oi absoibed during the ])iocess of repair, thus 
permitting a dejnession of the neck and consequent limitation of abduction 
The retention of a fan lange of abduction w'as only secondan in impoitance 
to the attainment of union The ability to sepaiate the limbs svmmetiically 
was the fust essential of stabibt} if the base w^eie une\en or insecuie, and 
It was also essential for a noimal gait as illustiated by the patients piesented, 
the marked liinji being explained in gieat part by the loss of this lange and 
b} the cnmpensatoi} lilting of the pehis Doctor WHiitman believed that the 
field foi bone pegging eitbei piimar} oi secondary, w'as veiy small The 
cases in which it w^as jieifoimed w'eic ahva}s of a favorable type, a class in 
which natuial lepaii w'as the lule if the oppoitunit} were assuied by 
efficient treatment 

As e\idence beai ing on the question of natuial lepair, he w'^ould accept only 
an X-ia} pictuie taken through the plastei aftei the apiihcation of the abduc- 
tion treatment showing apjiosition of the fragments in noimal i elation If 
under such conditions union had failed, he w’^ould considei the outcome of 
secondaiy bone pegging so unceitain that he w^ould advise a i econsti uction 
operation, more especially as the functional icsults of this procedure may be 
compared not unfavorably wnth the cases presented 

Dr EinviN Beer, in answer to a cjiiestion, stated that the foui cases 
presented by him were in bed in plastei fiom eight to ten wrecks, then foi two 
weeks longei in bed without plaster, and after three months oi theieabouts, the 
patients began to move about on crutches, the two males having a steel bi ace 
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The functional result in the late ununited fracture (Case IV) appeared 
to Doctor Beer to be the best result m this senes, although he was free to 
admit that not one of the four cases had as perfect a result as the literature 
on bone pegging suggested as the usual outcome The fact that abduction 
was limited or almost absent in two of the cases was readily explained, in part 
at least, by the fact that the fragments of bone placed at operation about 
the neck of the femur, undoubtedly, pioduced a certain amount of new bone 
which blocks abduction In addition, as the X-rays in these two cases show, 
the angle of the neck has been markedly changed in the sense of coxa vara, 
perhaps by too earl}'- weight-bearing which began in three of the cases in the 
fourth month Although Doctor Beer was not advocating operation as a 
routine procedure in these cases, as many of these patients were much too old 
for operative interference even under spinal anaesthesia, he felt that early 
rapid union with weight-bearing powei and fair function could be obtained 
by this method and would probably be necessary and advisable in all suitable 
cases and when the abduction treatment had failed to give a good union 
It IS surprising at operation to find many of these fractures of the neck of 
the femur are comminuted fractures, though X-ray fails to show but two 
mam fragments Until Doctor Beer had seen impacted fractures of the neck 
of the femur that had been broken up and treated by the abduction method 
in whom good functional results had been achieved, as far as breaking up 
impactions was concerned, he would still prefei to leave these patients 
impacted At some future date he hoped Doctor Whitman would oblige 
the Society by showing some of his end results 

GOODWIN S ARTHROMETER 

Dr H H M Lyle demonstrated Goodwin’s arthrometer for the simul- 
taneous measurement of the metacarpal and phalangeal joints Figure i, 
shows the instrument Figure 2, shows the method of using the arthrometer 



Fig I — Gooduin s arthrometer 

A convenient way to employ this instrument in the measurement of stiff 
joints is to first measure the joints of the corresponding normal finger an 
express their relation to the contracted finger in fractional form For exam 
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pie, if the normal teiminal ])hahngeal joint has a flexion of 50°, the inter- 
phalangeal joint ot 80° and the metacai po-phalangeal joint 30° and the 
coi res])onding pathological fingei joints a flexion of io‘^-40°-i5°, it would 

he cMitten 
can he kept 


10 40 15 accuiate lecoid of the impro-vement 

50° 80° 30° ^ 

The adcantages of this aithioinetei aie self-evident, at one 



Fig 2 — Method of using arthrometcr 


glance the measuieinent of each indiMclual joint can be obtained, or if desired, 
an accuiate tracing can be made It has a maiked field of usefulness m detect- 
ing malingering as it is extreme!}' difficult foi a jjatient to flex all the joints 
of the supjjosedly affected finger to exactly the same angle Accurately 
recorded measurement by this instiument will soon uncover any shamming 

THE OUTCOME OF INFECTIONS OF IHE BILIARY TRACT 

Dr Walter Martin read a papei with the above title, for which see 
page 424 

Dr Allen O Whipple said that Doctor Martin had summarized in one 
sentence, the principles that should be the guide in the removal of the gall- 
bladder Reasons for removing the gall-bladder are when stones are present 
or when there is a well-recognized lesion, and the reason for not lemoving 
the gall-bladder is when no recognizable lesion is present The point which 
it seemed to him had not been sufficiently emphasized in the discussion of the 
association between chronic cholecystitis and chronic appendicitis, was the 
difficulty of determining real lesions m gall-bladders without gall-stones, and 
m deciding what was a chronically inflamed appendix To say that the large 
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proportion of appendices show lesions or are found to be associated with 
lesions of the biliary tract is based largely upon the individual’s estimate of 
what chronic appendicitis is There certainly is no real agreement as to just 
what is chronic appendicitis This, in the speaker’s opinion, \vas the weak 
point in Graham’s work in connection with the liver, inasmuch as Graham 
has given too little consideration to what constitutes real pathology in the 
appendix in its role as a channel or portal of entry of infection 

Dr Frank S Mathew'S said that in spite of some recent papeis which 
liave brought the question before the medical public, he considered that the 
question of the advisability of the removal of the gall-bladder in stone cases, 
had been settled in favor of cholecystectomy The only objection to the 
more radical operation is from the occasional damage that may be done to 
the common duct, very rarely in the hands of capable suigeons, but not 
infrequently in the hands of inexperienced He thought there might still be 
room for difference of opinion as to the advisability of removal of gall- 
bladders which depart but slightly from the normal It seems difficult to 
believe that the gall-bladder showing the slightest evidence of inflammation 
can be the cause of pronounced symptoms, when we so fiequently find gall- 
bladders showing most marked evidence of chronic inflammation in which 
both local and remote symptoms are conspicuously absent He has never been 
impressed by the diagnosis of “ chronic appendicitis ” either as a pathological 
or clinical entity, and would considei that at the present time there is not 
sufficient evidence to show that chronic disease of the appendix is responsible 
for gall-bladder disease In acute aj^pendicitis, gall-bladder hver infec- 
tions seem quite conspicuously infrequent, even as compared to such local 
infections as pei inephntic and subphremc abscess He believed that at the 
piesent time the tendency of the medical profession is to attach undue impoi- 
tance to the appendix, cicatrized tonsils, and slight peridental inflammations 
The tendency seems to attribute remote symptoms of the neivous and vascular 
sj'^stems to these structures in the absence of any definite local inflammatory 
symptoms and signs 

Dr Charles Gordon Heyd thought that it was necessary in describing 
conditions in the gall-bladder to differentiate between surgical and pathologic 
nomenclature A surgeon might believe a gall-bladder pathologic and merit- 
ing removal and yet the pathologist describes it in terms quite different 
Furthermore, that he had referred to hepatitis, but did not wish it to be 
understood that the type of hepatitis that was associated with chronic inflam- 
matory disease of the abdomen was a clinical entity, or had a clinical sympto- 
matology Yet hepatitis did exist and it did not invalidate the finding by the 
inability to trace the course of the infection from its source to its final mjurj 
m the liver no more than one could trace the course of a nephritis from its 
beginning up to urinary suppression In regard to the clinical signs o 
appendicitis it wmuld be necessary to differentiate the two types of apjien 
dices, the infantile type with a widely dilated valve of Gerlach -would al ow 

478 



THE OUTCOAIE OF INFECTIONS OF THE BILIARY TRACT 


intrac£Ecal diainage quite leadil} and yet not give clinical S 3 ^mptoms, but 
would probably show pathologic changes in the form of round-cell infiltration 
It had been the experience of Doctor Heyd that the effect upon the gall-bladder 
of diainage was, as a rule, to increase the fihrotic elements in it and there 
was a distinct danger to the individual m leaving a chionically infected gall- 
hladdei w sifu, even if it had presumably been adequately drained When 
Eisendrath reported 6i cases of injury to the common duct during the course 
of cholec} stectomy and these injuries m the hands of very capable men it 
certainly was an argument for leaMiig the gall-bladder in place if it repre- 
sented onh minor degrees of pathologic change Yet a gall-bladder that 
needed drainage man} times required a second operation at some future time 
and this second operation certainly earned with it more danger of injury 
to the common duct at that time than did a piimary cholecystectomy Doctor 
He}d thought that wheie the wall of the gall-bladder showed mural changes 
that vas a gall-bladder that should be removed 

Dr Edwin Becr said that it was generally conceded that m the general 
circulation bacteri?emia occurred with some frequency, and such bactei laemias, 
also veil recognized, might be very transient as in the syndrome of furuncu- 
losis and cortical kidne} abscess Probably in the portal circulation \ery 
similar in\asions took place Autopsy material did show m some work done 
jears ago. numerous instances of miliary tuberculosis of the liver in the 
absence of general miliary tuberculosis In view of the fact that large 
tubercle lesions are rarely seen in the liver, it is presumable that the liver takes 
care of many of these tuberculous infections which probabh originate in a 
tuberculous entero-cohtis In the production of cirrhosis of the liver it is, 
although as jet not proven, highh probable that bacteria may through the 
portal sjstem reach the liver and there produce focal necrosis (followed by 
cirrhosis) having wandered through the diseased or chronically inflamed 
mucous membrane of the gastro-mtestmal tract It is highly probable that 
portal bactenannias are fairly frequent and possibly of no great significance 
As yet, however, no definite method of clinical investigation of this problem 
has been elaborated 

A second point was in connection with the study of gall-stone formation 
There seemed to be a very beautiful analogy between the foimation of pure 
cholesterin stones m the uninflamed bladder and the formation of uric acid 
stones, or uratic stones, in the urinary bladder Both, form in non-mflamed 
organs, and probably only in cases in which stagnation of bile or urine is 
present Probably due to some physical or chemical change m the colloidal 
solubility, stones of this type form m these two organs The secondary 
stones, which form after infection has been super-added, are regularly of 
different composition, in the uiinary bladder phosphates, and m the gall- 
bladder bilirubin calcium with or without cholesterin 

A third point was m connection with the presence of non-palpable 
symptomless stones m the common duct There was no doubt that such stones 
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occur and can be the cause of symptoms after cholecystectomies without 
drainage and exploration of the common duct He, has repeatedly removed 
such stones and when doing such common duct explorations as a routine, he 
was surprised at the goodly percentage of such stones removed About ten 
years ago he had shown a series of such cases to Dr W J Mayo, who had 
expressed some surprise A little later, a similar series was seen by another 
surgeon, who, apparentl)'^ following this lead, had subsequently published 
along these lines Doctor Beer himself had not as yet brought together his 
cases Further study had, however, suggested to him that some of these 
cases had stones in the common duct which j^robably weie pushed m thiough 
the cystic duct during gall-bladder manipulations Since adopting the technic 
of constricting the cystic duct with catgut loops prior to cholecystectomy, a 
certain proportion of these quiescent common duct stones had been eliminated 
The fourth point worth mentioning was the possibility that some patients 
who have had common duct stones, may have recurrent symptoms as the 
result of the mtra-hepatic stone formation Such stones if small, and usually 
of bilirubin calcium, are liable to form behind a common duct obstruction, if 
a mild degree of cholangitis develops, and, as he has seen repeatedly, such 
stones wander down from the branches of the hepatic ducts producing colics, 
with or without transient jaundice, as they wander from the liver into the 
intestine Only recently a patient with this pathology came to examination 
and a large number of such intra-hepatic stones were found in the dilated 
radicles of one of the hepatic ducts 

Doctor Martin, in closing the discussion, said he believed all grossly 
infected gall-bladders and all gall-bladders containing stones should be 
removed unless there was an obvious contra-mdication The difficult ques- 
tion, to his mind, was the determination of the lesion of the gall-bladder wall 
He thought it a good rule to confine oneself to removing only gall-bladders 
that gave outward and visible signs of infection 

In regard to the points raised b}' Doctor Beer as to the frequency of portal 
infection, he would refer to the work of Adami and his co-workers They 
found very frequently low-grade infection of the liver from portal sub- 
infection In regard to stones being pushed through the cystic duct into the 
common duct when the gall-bladdei was removed, he was sure that it often 
happened and that one should be cautious in making rough manipulations and 
squeezing the gall-bladder until the cystic duct was isolated and clamped 
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A PLAN OF AIANAGEAIENT OF CRANIAL INJURIES BASED ON 
A NEW GROUPING OF SUCH INJURIES 
By J Stew vrt Rodm vn, M D 

AND 

B B Neubauer, AI D 

OF PniLADI I PIIIA, Pa 

]\Ilch contusion has aiisen concerning the term concussion, contusion, 
and compiession of the biain When, as is so often the case, these conditions 
aie complicated b^ othei conditions such as intracranial hemorrhage, there 
IS still gi eater difficult} It is frequentl} difficult, therefore, to draw a clear 
mental pictuie of the underhing pathology of these conditions and hence to 
decide which cases fall undei these Aarious clinical headings It follows that 
without a “deal -cut ’ undei standing of the patholog} and, theiefore, of 
these clinical conditions themsehes, it is impossible to lay down adequate 
regulations for treatment It yas the idea of attempting to clarify this 
atmospheie m our own minds that led us to discard the terms of concussion, 
contusion and compiession for piactical use The grouping of brain injuries 
A\hich we suggest m then place has at least the adAantage of simplicity, a 
much needed factor m an} attempt to substitute one classification for another 
in regal d to these injuries In fact, classifications of disease oi tiaumatic 
conditions in general have no -value, unless on the basis of such a classification 
a rational treatment can be built This essential we behe\e is met in the 
grouping we propose 

In dealing with intracranial lesions, acute or chronic, caused by disease 
or trauma, a most important factor to take into consideration is intjaciamal 
ficssujc 0 ) tension In most of the chronic lesions, as brain tumors, intra- 
cranial tension is gnen the importance due, but such is not the case in acute 
brain injuries It is our belief that acute intracianial tension is just as 
important as chiomc inti acranial tension IMuch has been wiitten of acute 
brain injury and we do not propose to quote from this extensive literature 
But while acute intracranial tension is often referred to, notably by Jackson 
and Sharpe, it seems that to few is it the one condition which means life or 
death to the patient It has come to be our belief that this is so irrespective 
of whether we label these cases concussion, contusion or compression Fortu- 
nately, inti acranial tension can be estimated by clinical as well as by a more 
exact means, namely, the spinal manometer Fuitheimoie, each of these 
groups have definite indications for treatment based entirely on the piesence 
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or absence of increased intracranial tension On this basis we now classify 
all cases of brain injury as follows 

Group I No increase in intracranial tension 
Group 2 Moderate increase in intracranial tension 
Group 3 Marked increase in intracian’al tension 

In order to determine which of these groups the patient falls into, the 
following observations can now be made, after the stage of surgical shock 
has been passed 

A General examination including neurological findings 
B Observation of the temperature, pulse, respiration and blood-pressure 
every four hours 
C X-ray of skull 

D Spinal puncture, being careful to estimate pressure by means of the 
spinal manometer As a result of examination the following types of cases 
will readily fall into one of these groups Some will, of course, pass in 
progressive stages from one group to another 

Into Group I (no increase m intracranial tension) those cases will 
fall showing a normal spinal pressure of 8 to lo mm of Hg and a normal 
or slightly elevated blood-pressure To these essential findings may be 
added the less important ones of a normal or slightly elevated temperature, 
pulse and respiration, primary unconsciousness, either momentary, or at most, 
lasting for several minutes, followed by headache and dizziness Normal 
eye grounds The treatment of this group is, of course, non-operative and 
consists of 

A Rest m bed (four to five days) 

B Ice-cap to head 
C Sedatives as needed 

These cases of Group i always recover unless some serious compli- 
cation arises 

Into Group 2 (moderate increase in intracranial tension) those cases 
will fall showing a spinal pressure from lo to i8 mm of Hg moderate rise 
m blood-pressure, moderate rise of temperature and pulse-rate, and a normal 
respiratory rate These cases may show the primary unconsciousness, fol- 
lowed by dazing and headache mentioned above To these mental sjmptoms 
may be added mild confusion or delirium after the period of unconsciousness 
has passed The eye-grounds will show a congestion of the retinal veins 
The indications for treatment m this group are again non-operative and 
will consist of 
A Rest in bed 


B Ice-cap to head 
C Elevation of head of bed 

D Therapeutic spinal puncture (lo to 25 cc of spinal fluid may be 
lemoved as often as necessary usually every twenty-four hours for several 
days or as much as is needed to reduce the reading of the spinal manometer 
to 8 to 10 mm of Hg) 
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E Intiavenous injection of liypei tonic saline (6o to 8o c c of a 15 per 
cent solution) 01 magnesium sulphate by rectum as advocated by Fay * 
Because of the ease with which magnesium sulphate may be given, this is 
peihajis moie piactical than the intiavenous injections of hypei tonic saline, 
although the lattei solution is quickei 111 its effect and 111 the majoiily of the 
cases of this gioup it is only necessaiy to give one injection 

The majoiity of the cases of this group will get well unless some seiious 
complication aiises 

We believe that appioximatel} 70 pei cent of all cases with biain injuiy 
will fall into one 01 the othei of these two gioups 

Into Gioup 3 (maiked inciease in intiacianial tension) will fall 
those cases showing a spinal piessuie above 18 mm of Hg an inci eased 
blood-piessuie which will fall as this stage progi esses (Pulse-piessuie is 
much moie -caluable than sjstohc 01 diastolic leadings, when the pulse- 
pi essuie equals the pulse-iate, a good, single indication foi opei alive lelief 
ot tension exists) These cases will show a noimal 01 slightly ele^ated 
tempeiatuie until the final stage (medullary oedema) when hypei pyiexia is 
piesent The pulse-iate will gradually become slowei as well as full and 
bounding until it becomes subnoimal as piessuie advances In the closing 
stage the pulse will again become lapid and weak Theie will be stupor 
inci easing to coma The eje-giounds will show congestion of the letinal 
\eins, and uncommonly, paling of the optic disk (We believe that tuie choked 
disk does not occui in an acuteh inci eased intiacianial tension but optic 
atioph) may clecelop latei ) 

This gioujD w'e behe\e calls foi opeiatne lelief of tension, in addition to 
the measuies outlined in the pieceding two gioups It is oui piactice to 
pel foi m a subtempoial decompiession on the light side wuth diainage and 
at times a bilateial subtempoial decompiession 

Since making use ot this plan of management of cianial mjuiies, twenty 
cases have come unclei our obseivation This small numbei is much too few 
fiom wdiich to diaw^ accuiate deductions, and }et we feel justified in making 
a piehminaiy leport of this plan at the piesent time because of the tiemendous 
help w^e have deiived fiom it in Heating these cases and paiticulaily in 
making the difficult decision foi 01 against ojDeiative relief of tension That 
acute intiacianial tension cannot be relieved to any appieciable extent by 
means of a subtempoial decompression w^e have often heaicl We feel sure 
that such tension can be leheved if the opeiation be done sufficiently eaily 
and yet, after conseivative methods have had a reasonable tiial Theie has 
been ample clinical proof of this fact in the woik as it has piogiessed thus far 
By following this plan, it has been comfoiting to know by accuiate findings 
that increased intiacianial tension has been maintained, in sjDite of conseiva- 
tive methods to 1 educe such tension and that, theiefoie, opeiative lelief must 
be resulted to Theie aie many pioblems, of couise, that have aiisen duiing 
the observation of these fiist twenty cases on this plan We hope to leport 
on some of these problems 111 later reports on this subject, at wdiich time 
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expect to report statistics in\ olving a series of cases so grouped and treated, 
sufficiently large to warrant drawing conclusions The -value of this plan 
lies chiefly in determining and treating accordingly those cases of intracranial 
injury falling into Groups Nos 2 and 3 We do not, of course, perform 
lumbar puncture on the obviousN wild case as the general symptoms will 
make it unnecessarjf to do so Fortunately, as we have alread-^ stated, 
increased intracranial tension has other symptoms as the pulse-rate, pulse- 
pressure, mental condition, etc , none of which are complete, howev er, until 
to them a spinal pressure reading is added 

We ha-ve purposely omitted from this discussion such frequent compli- 
cations of brain injuries as scalp wounds, fractures of the skull, intracranial 
hemorrhage, penetration of foreign bodies and localizing pressure on the 
brain from any cause, believing that these complications are operatne indica- 
tions m themselves and that the operative management of these complications 
has now been well standardized m general 
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ARTHROPLASTY UPON THE TEMPOROMANDIBULAR JOINT* 
By Geo M Dorrvnce, MD, Doegl^s WEBbXER, DDS 

A^D 

Hugh McWilltaisis, DDS 

OF PitiLVDi::L,pmA, Pv 

FHOM TIIF DFi XRTMFNT OF MWHIO > \CI\L SUnCERl OI- TUF TnOM\S ^ INSTITUTL, 

UMMHSm OI^ ri-NNblL\ \MV 

It is stated that a piopoition of cases of ankylosis recur after operation 
Why ^ We ha\e classified the causes of these lecuiiences in thiee groups 
I Opeiations peifoimed upon cases that aie still in the active stage of 
arthiitis 2 Incomplete operations 3 Cases wheie either inadequate or no 
foinis of excisois veie used 

These gioups covei the entiie field and aie self-explanatoiy The mam 
cause of lecuiience seems to be the lack of ap])ieciation of the pathological 
changes produced m the muscles and fascia outside of the joints 

The pathological cause of ankylosis of couise vanes m the diffeient cases 
It has been well desciibed elsewheie and has rery little beaiing on the 
prerention of lecmrence It will be admitted m this discussion that no cases 
should be operated upon until months aftei all active arthritis ha\e subsided 
In all cases that have had bony ankjlosis foi any length of tune (my cases 
caned fiom six to twehe yeais) a muscular atrophy is produced from disuse 
with an mcasion of fibious tissue m the muscle, the fascia layeis are fore- 
shortened or have not stretched as they would have m the growth of the 
normal mdnidual From the musculai atiophy, the contractility of the 
muscle IS impaired so that noimal opening and closing could not be obtained 
if the joints were normal To explain it moie fully, we would compare it to 
a fractuied aim which had been kept 111 the cast foi ten weeks One notes 
in the arm. it is impossible to move the fingers when the cast is lemoved, and 
It takes several weeks or months of training to redevelop the muscles of the 
arm, and if this is true of the arm, it is equally true of the muscles of the jaw, 
onh m ankylosis of the jaw, it is fiequently locked foi years 

In cases just operated upon, we find the recovery of motion and the free- 
dom of action IS gieatly inci eased by the use of some form of exercisor to 
ledevelop the muscles and stietch the fibious tissues 

In the first gioup of cause of recurrence, that is patients operated upon 
where there is still progressive arthritis piesent, an exercisor is the only 
means of retaining motion We have increased the motion m the one case 
that came under our notice ten weeks after operation In gioup 2 where 
incomplete operations have been performed, if an exeicisoi is used, the 
distance gained and freedom of motion is increased As used on our newly 
operated cases, no difficulty was encountered 

* Read before the Philadelphia Academy of Surgery, December 3, 1923 
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The study of selecting the best variety of exeicisor has led us to use 
dental appliances, but they were discarded as impractical Even the best 
required constant attention and are only applicable for each case An e\er- 
cisor which was applicable to all cases was finally developed It has given 
entire satisfaction The exeicisor is composed of two flat plates, which 
are connected on either side by a spring which extends out approximate!}' six 
inches These springs are in turn connected one to another by a rod to 
pi event play To stiengthen these springs, two extra springs are placed on 
either side 

The method of use of this exercisor is to place the plates m apposition, then 
introduce the plates between the uppei and lower jaw with the springs con- 
trolled by the hands of the patient on either side and gradually relaxing the 
grasp of the hand The jaw will then be forced open Now, have 
the patient attempt to close the jaws, thereby exercising the muscles of 
mastication and when he releases these muscles after an attempt to close, there 
IS a sudden give which adds a little to the opening each time it is used The 
mechanical action each time causes the atrophied muscles to redevelop These 
exercisors should be used every two hours, the amount of force being first 
controlled by the hands on the springs It is interesting to see the muscles 
redevelop and the patient enabled to open the mouth wider and wider This 
IS not all the exercisor does It apparently causes the jaw to develop and 
take on the adult contour, for m cases where the jaw is locked m childhood, 
if seen in youth, there is a separation of the front teeth of one to one and a 
half centimetres With its use, we ha^e seen cases with contraction and 
limited motion develop so that a second operation was not necessary, as they 
had sufficient motion for chewing and speaking We feel with this exercisor 
we can now practically state that no recurrence will occur with a correctlv 
selected and performed arthroplasty This exeicisor is the result of the best 
and simplest of a consideiable number of appliances which we have had made 
It has the following advantages It is of simple construction and can be 
controlled by the patient It can be used interruptedly The strength of the 
spring can be graded So as to make it unnecessary for others to repeat 
our experiments, we would state we have tried clothes pins, wooden wedges, 
etc , and have discarded them as poor makeshifts Permanently applied 
appliances to the teeth have to be applied by a dentist They are difficult to 
obtain and inconvenient to the patient They cannot be removed and are 
unsanitary as a rule We have used a great many of the different \arieties, 
but are entirely satisfied with the present model of exercisor It has been 
well tested out It may be added that m fibrinous contraction of various 
varieties, it has been of value to us We would warn that no exercisor of any 
type should be used on any teeth in front of the canine, as frequent!} the 
teeth protrude forward and special pressure does not press upon the tips but 
only on the inner surface, thereby loosening the teeth and onh too frequently 
a pericementitis develops and finally death of the teeth results 

The variety of the incision may be straight up and down m front of 
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the ear One with the added tiiangular incision at right angles, to this over 
the zygoma or the question mark incision of Blair may be used The next 
point injury to the facial nerve If it is a bony ankylosis, we agree that the 
nerve supply to the occipital frontalis is frequently impaired and this is 
caused not so much by cutting as by stretching the nerve to obtain sufficient 
room to remove the necessary amount of bone Next amount of bone to be 
removed It is much better to remove too much of the condyle than not to 
remove sufficient, and we ha\e seen cases in which too little bone has been 
removed We had one case m which we found it necessary to divide the 
coronoid process before dilatation could take place The next point m 
technic which we want to clear up is the question of whether the introduction 
of fat, either free or pedicled or muscle, is necessary We are agreed that 
none of them are essential to obtain a good joint They do no harm 
and may be used, but with the use of the exerciser after the removal of the 
bone, recurience does not take place We do feel there is less danger of 
infection, if the fat and muscle are not employed It is noted m the 
literature that it is difficult to determine which side is ankylosed, and in 
several cases the w^ell side is operated upon In a well-studied case, this 
should not occur The history will usually assist one If the condition is 
unilateral, there is usually some spring on the normal side and a flattening of 
the diseased side of the face Careful X-ray pictures, which maj have to be 
repeated several times, will usually clear up the matter 

Conclusions In all cases, it is essential to use an exerciser as a post- 
operative measure It is advisable to remove most of the condyle Any 
pressure made upon the teeth should be upon the canine or those posterior 
to the canine 

It IS non-essential to interpose any material between the divided bones 

Injury to the occipital frontalis branch of the facial nerve frequently 
occurs No touch technic should be employed 
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MALIGNANT TUMORS OF THE THyROID=^ 

By William P Herbst, Jr , M D 

OF Rochester, Minx 

FELLOW I\ SURGERl, THE 5r\TO FOtTSD^TION 

Or 290 patients ivith malignant tumors of the thiroid seen at the j\Ia\o 
Clinic between Januapv i, 1901, and Januar} i, 1921, there were nineteen 
with sarcoma, sixty-tivo with carcinoma, 102 -with malignant adenoma, and 
with carcinoma not operated on because the condition -was considered inoper- 
able on account of extensive grow^th or metastasis 

Of the nineteen patients with sarcoma of the thyroid, eighteen are known 
to have died from the malignant condition One patient could not be reached 
b\ repeated letters and has probabl} died trom the malignant condition 
Sixteen died from the condition in from two to twelve months after operation 
The a^erage duration of the post-operatn e course in these sixteen patients 
was about six months Two Ined five and six years, respectively, after oper- 
ation The prolongation of life, or perhaps better, the duration of life post- 
operatn eh , averaged less than a } ear The mortality, then, is practically 
100 per cent It seems that sarcoma of the thvroid progresses to a fatal end, 
about as rapidl} as any malignant condition known 

Of the sixti'-two patients operated on for carcinoma, twent3"-tw'0 are alive 
with no recurrence These are mostly patients operated on less than five 
3 ears ago Onl3" three of these twent3"-two patients have been cured for 
more than five 3 ears Expressed in percentage, there are 5 per cent with 
fiie-3"eai cures, and 30 6 per cent with cures of shorter duration Of course, 
some of the patients listed as cured for one 3 ear ma3 possibl3 live five lears 
or more Ten (16 per cent ) of these patients hare developed recurrences 
and will probabl3' die soon from the malignant process, which in this t3 pe of 
mahgnanc3’- develops ^er3 rapidl3 Thirt3’^ (484 pei" cent) are alread3 
reported dead b3^ replies to circular questionnaires Twent3-six of the thirt3 
(42 per cent ) died during the first pre-operative 3 ear This fact emphasizes 
the previous statement that the patients w'ho have carcinoma of the thyroid 
and ha\e been operated on, die ver3 soon if recurrence occurs 

The results of operations on patients with malignant adenoma are not so 
discouraging as the results of operations on patients wuth carcinoma Thirt3- 
nine of the 102 patients with malignant adenoma (about 38 per cent ) are 
alive without recurrence Eighteen (176 per cent) of the thirt3'-nme are 
alne more than fi^e 3 ears after operation These figures are m marked 
contrast to those concerning patients operated on for carcinoma, since onh 

* Abridgment of thesis submitted to the Faciilt\ of the Graduate School 01 the 
Unwersitj of Minnesota, m partial fulfilment of the requirements for the degree 01 
Master of Science in Surger^, October 1923 
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thiee (5 pel cent ) of such patients were alive more than five yeais after 
operation Fifty-three (about 52 pei cent ) have leported lecuiiences Many 
of them, howevei, did not have early lecuiiences, as thnteen occuired in the 
thud )ea!, fifteen m the fouith }eai, and only six during the fiist yeai aftei 
opeiation Ten (10 pei cent ) of these patients have died from malignancy 
aftei opeiation Of these ten, fi^e lived five yeais or moie, and only two died 
less than a }eai post-opeiativel}^ It is evident that opeiation piolongs life 
much moie if patients have malignant adenoma than if they have caicinoma 
Likewise the number of five-yeai cuies is gieatex in cases of malignant 
adenoma than in those of caicinoma 

Of the twent\-foui patients with malignant papilloma, sixteen (66 6 per 
cent ) opeiated on repoit that they aie well, with no lecuirence after opera- 
tion Eight of these aic m the gioup cuied for five 01 more yeais Six 
(25 pel cent) of these have died fiom lecuiience Foui died during the 
fiist yeai aftei operation, one dining the thud }eai, and one duiing the fourth 
Only two have leported lecuiiences, one two yeais, the other moie than 
five }eais aftei opeiation Theie are neaily twice as many recuriences m 
cases of malignant adenoma as in those of malignant papilloma, if we count 
the patients who died fiom lecuiience as well as those who aie living with 
lecuiience Theie are 62 pei cent of reciuiences m the gioup of patients 
with malignant adenoma, and but 33 3 pei cent in the gioup of patients with 
malignant papilloma However, we aie dealing with vei}"^ small groups of 
patients It would appear that the malignant papilloma is the least malignant 
of thyroid malignancies 

All of the cases, exclusive of the cases of saicoma, weie studied with 
special refeience to encapsulation of the growths One gioup contained all 
the cases in which the giowth had not iniaded 01 bioken through the thyioid 
capsule, the othei all those in \i Inch the tumors had broken through the capsule 
and were invading the sui rounding lumois Sixty-two (47 per cent ) of the 
patients with encapsulated tumois weie repoited fiee fiom lecurience at the 
various post-opei ative peiiods Fifteen (26 pei cent ) with non-encapsulated 
or infiltrating tumois weie lepoited fiee from recurience at the vaiious 
post-operative periods 

From these figuies it seems that encapsulation is as impoitant m malig- 
nancy of the thyroid, as in malignancy of any other part of the body It 
would seem that encapsulation inci eases the prognosis almost 100 per cent, 
because the results in the cases of encapsulated tumors aie almost twice as 
good as in those of non-encapsulated tumois The lesiilts even m the infiltrat- 
ing cases are woitli while, and would aigue for suigery even when exploiation 
leveals the growth to be of this type, provided, of couise, removal is techni- 
cally possible 

The foregoing tabulations have a practical value in enabling the suigeon 
to know by pathologic diagnosis at the time of operation with what degree 
of malignancy of the thyroid he is dealing The suigeon will also have some 
idea oi the prognosis It would seem from this study that all tumors of the 

489 



WILLIAM P HERB ST, Jr 


thyroid, except sarcomas, capable of surgical removal, should be considered 
operable and a thorough operation performed 

The extent of operation varies according to the condition In cases in 
which malignancy has been found encapsulated in a single adenoma, the 
adenoma is enucleated This operation is considered as radical as extirpation 
of the whole gland A few malignant cells in an adenoma of the thyroid are 
considered quite differently from a few similar cells m the breast, in which 
a single group of malignant cells would require at least wide excision of tissue 
surrounding the malignancy, if not radical amimtation with axillary dissection 
and removal of the pectoral muscle In cases in which there are several 
adenomas, with or without malignancy, all of the adenomatous th3Toid tissue 
should be removed 

If the growth is diffuse, total extirpation of the gland should be performed 
in some cases, according to the surgeon’s judgment and its technical possi- 
bilities When growth is extensive, infiltrating surrounding structures and 
causing respiratory embarrassment, palliative operations have been performed 
to relieve dyspnoea, with surprising results in several instances These results 
are interesting Total extirpation, of course, does not remove the parathyroids, 
which are left with a small bit of capsule Formerly by thyroid feeding, and 
now by accurate means of thyroxin feeding controlled by basal metabolic stud- 
ies, a patient does not suffer fiom loss of the secreting tissue In all ten cases 
extirpation was performed for extensive in\olvement of the gland Seven of 
the cases were carcinomas and three malignant adenomas Five of the 
carcinomas were encapsulated Two of the five patients are in excellent 
health without a recurrence two and five years, respectively, after operation, 
one died from recurrence seven years after operation, one died three months 
after operation and use of radium and X-rays, and one died two months after 
operation and X-ray treatment One of the two cases of carcinoma in which 
the capsule had broken through, was really inoperable as the growth could 
not be cleanly removed, and the patient died one month after operation The 
other patient lived a year after operation and died of recurrence In the 
three cases of malignant adenoma, two of the adenomas were encapsulated and 
one had infiltrated the capsule One of the patients with encapsulated malig- 
nant adenoma had been operated on elsewhere and has not had a recurrence 
one year after operation The other is well and has not had a recurrence 
five years after operation The patient with malignant adenoma which had 
infiltrated the capsule is well one year after operation and radium therapy 
Although the cases are few, the good results would seem to argue for radical 
procedure when indicated 

The results in the next thiee cases are mentioned only as a matter of 
interest and not as an argument for extensive surgery m inoperable cases 
From one patient a malignant papilloma involving the trachea and oesophagus 
was removed with a strip of trachea and oesophagus This patient is well with 
no recurrence nine years after operation Another patient, who had a malig- 
nant papilloma, about 17 cm in diameter, which had perforated the skin, 
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IS well with no leciuience foui years after ladical lemoval of all the involved 
tissue, including an elliptical poition of skin In the thud case a malignant 
papilloma involving the light lobe was extiipated, and, while still at the Clinic, 
seveial glands below the angle of the jaw weie found to be enlarged, and were 
removed These glands had metastatic growths There have been no signs 
of lecuirence two yeais aftei operation These cases would seem to indicate 
that appaiently inopeiable cases aie often opeiable, but they aie too few 
to oftei a sti ong argument It does indicate, as do also the pi evious data, that 
malignant papillomas aie the least malignant of the thyioid malignancies 
Radium has been used in a few cases, but not long enough so that accurate 
deductions as to its value can be drawn Radium or X-ray or both are 
now routinely used in conjunction with suigeiy in all operable malignant 
cases, and in certain inopeiable malignant cases 

Diagnosis As has been stated by Wilson, 70 per cent of the cases of 
malignancy of the thyioid were missed clinically in this group of cases On 
the othei hand, m defence of the clinician, it must be said that most of these 
giowths were encapsulated and many impossible to diagnose, clinically, as 
positively malignant Since the pathologic diagnosis at the time of operation 
IS sometimes inconect, the subsequent course m the patient is the decid- 
ing factor 

The diagnosis, of course, is easy if the patients have haid, fixed, infil- 
tiating growths with demonstrable metastasis in glands or lungs 01 elsewhere, 
hoarseness from involvement of the recurrent laiyngeal nerve, dysphagia or 
pain, or if the patients are of the cancer age and have a steadily and rapidly 
growing enlaigement of the thyioid It is, howevei, impossible to make a 
positive diagnosis of malignancy in the large group of well-encapsulated 
borderline cases The factors which should make one suspicious of malig- 
nancy aie (i) eithei a steadily and rapidly growing tumor of the thyioid or 
a tumor growing slowly and steadily over a period of years in peisons of 
cancer age, between forty and fifty years, (2) the hardness of adenomas of 
the thyroid with a normal basal metabolic rate in the fifth decade, and (3) the 
signs of extension of growth mentioned 

A word here is not out of place concerning the slowly growing tumois of 
long standing which in the fiist group of cases comprise 30 per cent, in 
contrast to 25 per cent of the very rapidly growing tumors This has not 
been brought out before except by Wilson in his woik on the same group 
of cases 

Dijfaentml Diagnosis The following condition we should try to differ- 
entiate from malignancy (but if we err it should be on the side of malignancy, 
and the pathologist should decide at operation) (i) benign adenomas of 
the thyroid with different forms of degeneration, (2) adenomas with hyper- 
thyroidism, (3) exophthalmic goitre, (4) mflammatoiy conditions of the 
gland, (5) tuberculosis of the gland, (6) branchial cyst, and (7) malignancy 
of aberrant thyroid tissue All aie conditions in which certain facts can 
be of assistance m attempting to differentiate 
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Because of the occasional microscopic demonstration of earl}’’ malignancy 
in cases of clinically benign adenoma, malignancy should be considered when 
a patient of cancer age with adenoma presents himself One can onh say 
that such a condition is probably not malignant because it has not grown, it 
IS not hard, and because theie are no signs of metastasis A negative X-ray 
of the chest would not indicate malignancy A routine X-ray examination 
is made here of the lungs and chests of all patients with goitre, and the 
patients in a number of cases which would otherwise have been considered 
operable have been spared the suffering and expense of a futile operation 
Adenomas with calcareous degeneration often suggest malignancy, but, as a 
general rule, their t}pical stony hardness will help to distinguish them 
from malignancy 

Adenomas with hyperthyioidism usually are not malignant In this series 
of cases it is impossible to tell how many of the patients had hyperthyroidism, 
because their basal metabolic rates were not determined Only a rough esti- 
mate is possible, judging each case by its clinical record which includes 
the history and physical examination By this method about 3 per cent of 
the cases with malignant thyroid disease had definite evidence of hyperth}- 
roidism Boothb}^, m a study of basal metabolic rates made in fort)-hve 
cases of known malignancy, found definite hyperthyroidism in 22 per tent 
Practically, this is of little consequence as malignancy would be found at 
operation, which is the proper treatment for adenomas with h)^perthyroidism 

Exophthalmic goitre is mentioned only because some cases of malignancy 
in exophthalmic goitre have been reported in the literature No case has been 
found here in 5867 cases of exophthalmic goitre The gland itself in exoph- 
thalmic goitre is often quite hard, and, if the other characteristic features 
of the disease were absent, would readily be suspected of being malignant 

An inflammator}’^ condition of the gland may infiltrate the capsule and 
feel like a malignant condition, but the histor)'^ and physical examination will 
help to differentiate such conditions With inflammation there will be a 
histor}' of fever, local heat and possibly redness and swelling, with or without 
regression, depending on the stage of the condition If acute, local redness 
and heat will differentiate it Malignancy and inflammation may coexist 
necrotic and purulent material was discharged bv one patient here who died 
ver}'^ soon with inoperable carcinoma Thyroiditis is likely to be diffuse, 
especially in the early stages, whereas malignancy is more likely to be localized 
in one portion of the thyroid 

Certain cases of tuberculosis of the th3moid may be diagnosed as malignant 
The cases of tuberculosis m the later stages when the gland is not hyper- 
functioning are the ones to be differentiated, and this can usually be done if 
there is a histor} of a previous exophthalmic phase Of seven cases of tuber- 
culosis of the thyroid reported by Plummer and Broders, three were consid- 
ered malignant with no hyperth} roidism, or with onl} a slight degree 
of h} perthyroidism 
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Bianchial cysts may be confused but the location should lule out thyioid 
disease as these cysts occur outside ot the noinial location of the thyioid 

Malignancies of abeiiant th3aoids aie diffeientiated by their location and 
ai e vei y i ai e 

Mctaifa.si<! Metastasis to bone is most likely to occui fiom thjaoid 
and piostatic tumois Mullei and Speese, in a group of 257 cases, 238 
of which weie lepoited by Ehihaidt, found metastasis to the bone m 
seventy-three cases Limocher asseits that bone is more commonly involved 
than the lungs, and Crotti that metastasis to bone is most likely to be found 
in cases of malignant adenoma The metastasis m the cases at the Mayo 
Clinic does not coiiespond with these obseivations Only two cases with 
metastasis in bones weie found, and these occui red 111 cases of caicmoma 
In neaih all the mopeiable cases, the legional lymph-glands weie involved, 
and in many theie weie giowths involving the tiachea. oesophagus, vocal coids, 
and othei adjacent stiuctuies In eighteen cases theie vas metastasis also in 
the lungs, 111 five in the liver, m foui m the abdomen, in two in mediastinal 
glands in two m the In am, in one in the kidney, and in one in the chest wall 
Thus the lungs and Inei in oidei weie the most fiequent sites of metastasis 
in these cases The couise of the malignancy in the cases consideied inoper- 
able at the time the patients weie examined in the Clinic has been \eiy lapidly 
fatal in nearly all Forty of the eightj'^-thi ee patients died within three 
months, twehe within one year, and nine within two yeais aftei examination , 
seventeen letters of inquiiy weie letuined unclaimed, most piobably because 
of death , two patients died of diseases other than mahgnancv, aftei examina- 
tion , one IS alive six months after examination and is being heated b) ladium, 
one IS alive one year aftei examination, with a slowly glowing tumor, and one 
IS alive one and one-half yeais aftei examination and being tieated by ladium 
and X-ray 


CONCLUSIONS 

1 The degree of malignancy in the lesions of the thyroid is accoiding to 
the order in which they are mentioned saicoma, caicmoma, malignant ade- 
noma, and malignant papilloma, saicoma being the most malignant and 
papilloma the least 

2 By far the best results aie obtained m the cases in which opeiation 
IS performed befoie the malignancy has mfiltiated the capsule, and this gioup 
of cases is the one m which the clinical diagnosis of malignancy is larely made 

3 Occasional unexpected happy results occui m cases of malignant papil- 
loma found practically mopeiable at the time of opeiation, but in which 
radical removal of infiltrating growths, and even of glands infected by 
metastasis, has been piacticed 

4 There is no grave contra-mdication to total extirpation, so far as 
myxoedema is concerned, m cases m which all tissue infected by malignancy 
may be removed 
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5 X~ray and radium therap> have not been used long enough nor on a 
sufficiently large number of patients to estimate their true worth 

6 Metastasis to bone is rare in this group of malignancies of the thyroid 
The lungs and liver in the order named are the most common sites of 
distant metastasis 

7 The possibility of malignancy is too rarely thought of in adenomatous 
tumors of the thyroid m patients of the fifth decade, and this possibility is 
not used often enough as an argument to urge operative treatment for 
these patients 

8 A careful follow-up system should be used in all cases of questionable 
malignancy, and persisted in for at least ten years before the case is 
considered benign 
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EXOPHTHALMIC GOITRE RESULTING IN BLINDNESS FROM 

CORNEAL ULCERS 

By J William Hinton, M D 
OF New York, N Y 

A8SOCr\TE IN SURGERY AT NEW 'lORK POST-GRADUATE MEDICAL SCHOOL AND HOSPITAL, ADJUNCT ASSISTANT 

MSITING SURGEON, BELLE\ UE HOSPITAL 

In reviewing the literature of the last twenty-five years on goitre, I find 
there aie vei)'^ few references made by either surgeons or internists to corneal 
ulcers resulting in blindness, as a sequela of exophthalmos in cases of exoph- 
thalmic goitie Most of the leferences aie by the ophthalmologists Few 
of the standard hooks on goitre make any mention of it Bram refers to it 
m his book on “ Exophthalmic Goitre and Its Non-surgical Treatment ” 
Coineal ulcers may develop very early in cases of exophthalmic goitre and 
are not necessarily confined to the long-standing ones Knapp ^ reports 
a case of loss of sight m left eye and partial vision m right within five months 
fiom onset of enlargement of eyes Wood - reports that dryness of the eyes 
is one of the commonest complaints made by patients with exophthalmic 
goitre In severe cases of exophthalmic goitre one should bear corneal ulcera- 
tion constantly in mind, as it ma} appeal at any time and has no relation 
to the duration of the disease 

Treatment Local therapy seems to have veiy little effect on the eye 
condition and the cases usually progiess to complete or partial loss of vision 
Sattlei ^ says “ Local therapy avails but little ” In 1907, he collected and 
reported forty cases where both eyes Avere lost, nine, complete in one eye 
and partial in the other, and fouiteen, with complete opacity of one coinea 
Irrigations, argyrol instillations, bandaging, tarsorrhaphy, and resection of 
the outer wall of the orbit have been tried with very little success 

General treatment has consisted in ligation of all the thyroid arteries, 
cervical sympathectomy. X-ray, and administration of thyroid extract Rogers 
ligated the left inferior artery m Knapp’s case, with very little result, and 
later ligated the remaining arteries The patient lost sight in his left eye but 
had paitial vision in the right 6-200 Cervical sympathectomy has been 
tried a number of times with practically no improvement of the eye conditions 
Bram^ quotes a case in which the administration of thyroid extiact grs v, 
t 1 d by family physician, resulted in ocular dislocation with bilateial 
panophthalmitis and, later, enucleation Bram states that no general therapy 
lessens the exophthalmos promptly enough to safeguard the affected cornea 
I have seen no mention made of partial thyroidectomy in cases of corneal 
ulceration It would seem to be the logical procedure, as all other forms, both 
local and general, apparently fail to arrest the progress De Schweinitz ® 
states that partial thyroidectomy meets with great success in the relief 
of exophthalmos The following case is reported to show what may be 
accomplished with surgery, even in neglected cases of exophthalmic goitre 

495 



J W ILLIAM HINTON 


Case — P G, male, age {ort> -eight, married, mechanic Seen April lo 1923 
Chief complaint, goitre Famil} histor} unimportant for disease of the th\roid gland 
Pa<:t History — Had usual diseases of childhood, no histor} of t\phoid, pneumonia, 
scarlet fever, or rheumatism Had influenza eight jears ago Patient contracted svphihs 
at the age of twent} and has been treated for it b} different ph}sicians since that time 
One ph}sician has been treating hm for the past eight \ears 

Picsenf Illness — Se\en a ears ago patient became very nervous, noticed spelling 
in the neck, which soon followed b} enlargement of the eyes and palpitation of the 
heart He consulted a ph}sician who kept hm under treatment for two \ears with 
different medications, but w^as not impro\ed and was referred to a surgeon for operation 
Admitted to hospital and remained fi\e weeks, at w^hich time he had his superior tinroid 
arteries ligated but his condit on would not permit the remo^aI of the goitre Three 
wrecks after discharge, he consulted his surgeon, and was adMsed to ’"eturn to work 
He was not instructed that a second operation was nccessar} for the remo\aI of the 
goitre He then returned to the fami)} phvsician, and w^as told that he could be cured 
with medical treatment He continued to w^ork at his occupation as mechanic until 
December 20 1922 

The follow ng hjstor\ w^as taken from the records of the ^Manhattan E\e Ear 
and Throat Hospital, Doctor Thomson's* ser\ ice, w^hcre he w^as attended b} Doctor Skeel j 
‘"December 21, 1922 Chief Complaints — E}es sore and painful, and failing \1510n 
“Five da}s before admission, patient was doing some painting and noticed that his 
eyes began to smart His eyes remained red the next da} but he returned to work 
in the machine shop The third da} his vision became a little blurred — more so in 
the left e\e He returned to w^ork the fourth dav and his eyes pained considerabh that 
night He consulted his doctor who ga\e him some drops to use The doctor saw him 
the next morning and sent him to the Manhattan E}e, Ear and Throat Hospital On 
his arrnal, his MSion had failed decided!}, and he was suffering from considerable 
pain in his 

“Admission note Marked exophthalmos, O U, wath subconjunctnal circumcorneal 
injection \er} marked, large deep ulcers on lower half of each cornea with large slough 
present on each, remainder of cornea somew^hat haz} O U Ins O U mudd} and 
sluggish Considerable pain O U 

“Vision O D, large objects, 0 S, large objects Diagnosis i Exophthalmic 
goitre 2 Perforating ulcers of cornea, 0 U, wnth iritis 

The treatment consisted of boric irrigations, castor oil instillations, cold compresses 
o\er e}es and bandaging of c\es for protection when compresses were not on This 
therap\ w^as continued until Januar} 19th, when patient had one gram of th\roid 
extract, t 1 d, for two weeks In spite of this treatment the ulcers were becoming 
progressncl} worse 

On Februar} 17th, under local anaesthesia, the right e}e was enucleated The 
patient was discharged from the hospital on Alarch 2, 1923 The discharge note gave 
Vision O S , place and shadow s 

Ph}sical examination, when seen b} me April 10, 1923, a \er} nervous and excitable 
man, poorl} nourished, with loss of muscle tone and fitt} pounds under normal weight 
Head and neck Right e\e enucleated Left e}e can see onl} shadows Neck Two 
scars over upper part of thvroid gland Patient has a goitre with s}mmetncal enlarge- 
ment and definite thrill on palpation Chest Poor!} nourished, no rales heard on 
auscultation Heart Apex m 5th interspace in mid-clav icular line , no murmurs heard , 

* I am indebted to Dr E S Thomson for the privilege ot using the records of the 
Manhattan E}c, Ear and Throat Hospital on this case 

y In a personal communication from Doctor Skeel he says he “docs not think the 
positive V'assermann had an} direct bearing on the production of the corneal ulcers 
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marked arrh3thmia Pulse, 124 Blood-pressure, 150-90 Abdomen Liver not palpable 
Extremities Fingers have a fine tjcvw) Patellar reflexes Normal 

Admission to hospital \\as adMsed and accepted, April 26, 1923 Laboratorv find- 
ings — Apiil 27, 1923 Urine Albumin, 2+, sugar, negative, acetone and diacetic acid, 
negative Microscopic, negative The blood count showed Erythrocytes, 4,400,000, and 
otherwise negative Chemical blood analysis -Normal Basal metabolism, 64 per cent 
above the average normal 

The patient's temperature vaiied from 99° to 103 5°^ ™th pulse varying from 90 to 
134 The average temperature was 101-2, and pulse 120 

T)caimcnt — Absolute rest in bed, with forced fluids and carbohydrate diet, tincture 
of digitalis, M, X, t I d , luminal, grs 159 4 h , pancreatic substance, grs 11, q 4 h , 
codeine, grs ss, o n 

Two weeks later, the basal metabolism was 47 per cent above the average normal 
Opaaiwn on May 16, 1923 Gas ox3'gen anaesthesia, partial resection of th3TOid 
gland bilateral, leaving about onc-seventh of gland substance Convalescence Alter 
the first t\\cnt3^-four hours, the patient's temperature remained under 1006°, and he 
was out of bed on the sixth da3 and discharged on the ninth 

Follozc-up Patient has gained steadily and progressive^^ m strength and vitality 
since leaving the hospital When last seen, October 3, 1923, his weight was 148 pounds, 
as against go pounds, at the time of operation Pulse, 80 Temperature, 984 Basal 
metabolism, 3 per cent aboAC average normal 

Patient’s statement at this time, “ Feels normal in ever3" way, and onl3 complaint 
is lack of vision ” 

CONCLUSIONS 

(1) Corneal ulcers may de\elop at any stage in exophthalmic goitre 

(2) Local and general therap) have given ver} unsatisfactoi v results 

(3) Paitial resection of the th}roid gland, seems to offer the best chance 
of arresting corneal ulceration in exophthalmos, resulting from exoph- 
thalmic goitre 
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A CONTRIBUTION TO THE STUDY OF FISTUTiE 
AND CYSTS OF THE NECK* 

By Benjamin Lipshutz, M D 

OF Philadelphia, Pa 
assistant suugeov to tiif mt sivai iiosi itai 

Thc congenital fistuIcC and cysts of the neck, fiist atti acted attention 
because of their presence in the so-called beauty lines of the neck, paiticularly 
if the blemish chanced to occui in a female otheiwise noimal At a latei peiiod 
the anatomists and pathologists began to desciibe them, viewing these 
embryonic defects as are cuiiosities The final stage in the study of these 
cases was effected m the past thirty 3 eats, thiough the combined development 
and disclosures of embryology, histopathology and modem suigical technic A 
prominent American surgeon lecently lecommended the study and basic 
understanding of embryology as one of the foundation stones of suigical 
training Few problems in surgeiy illustiate the lattei statement moie foici- 
bly than does the development of our knowledge and treatment of the 
congenital fistulse and cysts of the neck 

This study is based upon the peisonal obseivations and opeiations of two 
complete latei al fistulse, two thyroglossal cysts and fistulse and one blood cyst 
of the neck The rarity of these cases and the difficulty in obtaining specmens 
makes it anything but easy for the individual suigeon to pass cntical judgment 
A number of classifications have been advanced by diffeient obseiveis, based 
on the embryology of this region and the histopathology of seiial sections 
of excised fistulous tracts and cysts Clinically, howevei, we must often 
content oui selves with a diagnosis of cyst 01 fistula of the neck and tiy to 
formulate its couise and the undei lying pathology of its genesis fiom our 
knowledge of embryology The classification of the congenital fistula and 
cysts of the neck is extremely difficult No attempt has been made in this 
contribution to include the numerous classifications of these congenital anoma- 
lies, because of the lack of unanimity of opinion and the questionable utility 
of such grouping The subject has been extensively studied by many obseivers 
and recently by Gaetano, to whom the reader interested in the many classifi- 
cations IS referred 

The persistence of portions of the branchial system of cavities and the 
persistence of a tract or cells dislocated m the descent of certain visceia may 
give rise to congenital cysts and tumors 

The development of median congenital fistulas or cysts is due to the 
persistence of the median thyioglossal duct The latter m accoid with the 
usual conception exists as a cord with a central lumen, developing from the 
* Read before the Philadelphia Academy of Surgery, January 7, 1924 
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loramen caecum of the tongue and opening into the oral ca\it} The per- 
sistence ot the whole or part of the thyroglossal duct leads to the de\elopmeni 
of a complete or incomplete median fistula 

Wenglowsky has called attention to the fact that the th3'roglossal duct 
as obser\ed m man} embr} ological serial sections does not disclose the 
presence ot a lumen, the examination of embr} ological specimens of various 
ages usualh fails to disclose a canalized duct The tin roglossal duct loses its 
lumen %ery earh in the embryo, the occurrence of this lumen, howe\er is 
extreme!} lanable e\en before 5 mm or about a 22'day embr} 0 It becomes 
drawn out to a solid cord, \vhich cord is broken in embr} os between 6 and 
7 mm (25 to 27 days) It wmuld appear, therefore, that the early lumen of 
the thyroglossal duct wdnch is inconstant is not a factor of great importance 
in the development of the thyroglossal fistukc Furthermore, it is w'ell to 
remember that a complete tin roglossal fistula is extreme!} rare So much so 
that some ob&er\ ers ha\ e expressed the opinion that complete th} roglossal 
fistukc never occur 

The tin roglossal duct as usually obseryed exists only as an epithelial cord 
The rapid groyvth of the th}roid anlage from the oral cay it} to the depth of 
the neck ma} take yvith it as it descends ciliated c}lindrical and squamous 
epithelium from the neighboring stiuctures The latter cells dislocated from 
their usual site remain as cell rests It is the belief of the yvriter that it is 
these groups of cells yvhich exhibit a peculiar tendency to canalization and are 
the foundation for the deyelopment of thyroglossal c}sts and fistulai In 
suppoit of this theor} the folloyyung facts are adduced First, the absence of 
tile lumen m the thyroglossal duct Second, the existence of fistula yyith more 
than one tract The occasional occurrence of lateral branches communicating 
yyith the mam tract is yyell knoyvn Third, the obsery'ation of ciliated, cylin- 
drical and squamous epithelium commonly present m one fistula Fourth, the 
frequent presence of epithelial cell rests in the body of the hyoid bone, in the 
lobes of the thyroid and in the thyroglossal duct Fifth, the gieat rarity of 
complete tin roglossal fistuke 

Latcial r islitla — The occurrence of the lateral or branchial fistuIiC as the 
latter name indicates arise trom one of the visceral arches A large group ot 
tiiesc take origin from the second yisceral arch As a confirmation of their 
deyelojiment from the second yisceral arch is the presence of the inner opening 
in the tonsillar tossa or m the palatopharyngeal arch It is well to remenilKr 
that the third and fourth arches are yer} rudimentar} in man 

Although the second arch is the most common site for the origin 01 
lateral fistula, it is possible for the third and fourth arches to be the nidus for 
their deyelopment The sinus prrcccry icahs y\hich is produced In the sinking 
in of the arches and the included furrows in the loyser part of the future 
neck region usual!} entire!} disappears on coalescence of the bordering parts 
Sometimes such union is dcfectne the imperfect closure resulting’ m a 
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peimanent fistula situated at the side of the neck known as ceivical fistula 
by means of which communication is established between the pharynx and 
the exteiior of the body When entiance into the pharynx through the fistula 
IS possible, It IS piobable that the septum has been destioyed as the lesult of 
absorption oi the mechanical disturbance following the use of a probe 

Lateial cervical fistulaj may have their oiigin m the lemnants of the 
th 3 'mophai } ngeal duct The embij'onic th}mus anlage develops as the out- 
pouching of the thud branchial aich, the duct persisting as a fine coid from 
the third branchial pouch to the thoiax The persistence of a whole or part 
of the duct with the additional occuiience of an mflammatoiy piocess, leads 
to the development of a complete oi incomplete fistula As evidence m favor 
of the lattei theory as the source of lateial cervical fistula is the following 
facts I The location of the inner opening behind the arcus palatoglossus and 
below the tonsillar fossa which is suggestive eMdence of then development 
from the thud arch 2 The common piesence of the lests of the th) mo- 
pharyngeal duct m the cadavers of children, partly as epithelial lests, partlv 
as C 3 'sls, and partly as fine canals which are lined by ciliated, C3hndiical oi 
squamous epithelium and fiequently typical thymus tissue remnants in 
the fistula 

It IS the belief of the writer that the lemnants of the th3miophar3ngeal duct, 
indicating the couise of the caudal migration or descent of the thymus gland 
from the third phaiyngeal pouch to its site in the thorax, offers a tenable 
explanation for man3^ of the lateral fistulas of the neck For like the thyroid, 
the th3"mus seems to have a ph3dogenetic tendenc3' to move toward the thoracic 
legion Furthermore, while a part of the tlnmius is of branchial origin, and 
the organ is commonly classed with the ductless glands, both its finer structure 
and the course of its growth indicate a close lelationship with the l 3 miphoid 
organs The l3miphoid chaiacter of the thymus makes it more susceptible to 
infection and inflammation without which extei nal fistulas almost nevei occur 
In both of the writer’s cases of lateral fistulas the iiinei oiifice was located 
below and inferior to the tonsillar fossa, facts in tavoi of then oiigin fiom 
the long epithelial tube of the thymus anlage This conception of the oiigm 
of lateral cervical fistula, offers a tenable explanation of the occuirence of the 
external orifice low in the neck and in the legion of the suprasternal or 
jugular notch 

In furtherance of this theory, it is well to remember that the potentiality 
of lumen formation or canalization is a noimal developmental piocess in many 
embryonal tissues Witness, for example, the early nasolaciimal duct, the 
ducts of the liver, the ducts of the mammary gland, etc , structures whicU 
early in the embryo are solid tissues, the development of the lumen being a 
later stage of then giowth It would appear, therefore, that embr3'onal cell 
rests ma3^ under certain stimuli at times undergo canalization or lumen for- 
mation lesultmg in an abnoimal canalized tract or cyst Similarly, we occa- 
sionally obser^e the reverse process, that is, congenital occlusion due to 
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epithelial proliferation, particular!}’' m the small and large intestine, at times 
in the nares or choanse and other structures of the body The writer has 
observed cases of congenital occlusion of the ileum, the duodenum and 
the colon 

Discussion — The fistulas are usuall} diwded into complete and incomplete, 
the latter t}pe rarely appearing with only an inner opening The outer or 
external fistulous opening may appear intra-uterme or postpartum The 
fistulae almost invariably result from inflammation of the fistulous tract and 
Its lumen, which induces perforation of the skin, the latter constituting the 
external or cutaneous orifice It is not uncommon for the cutaneous opening 
to first appear following an attack of one of the acute infectious diseases of 
childhood In two of the writer’s cases the external opening first appeared 
during the convalescence of scarlet fever The presence of adenoid and 
lymphoid tissue, particularly in the lateral fistulas makes these stiuctures 
liable to inflammatory processes The external opening may be primary if its 
origin is from the second arch, the orifice usually lying at the median border 
of the sternomastoid muscle between the hyoid bone and the sternum In the 
median fistula, the external orifice is usually in the midline between the hyoid 
bone and the thyroid gland The inner opening of the lateral fistulae from the 
second arch ma} be in the tonsillar fossa, ventral and cephalic to the tonsillar 
fossa or dorsal to the soft palate m the fossa of Rosenmuller The presence 
of the inner orifice below or caudal to the tonsil suggests the origin of the 
tract from the third arch or the thymopharyngeal duct The inner orifice 
of the median fistula when present is in the foramen caecum of the tongue 

Diagnosis — The diagnosis is usually easy to establish The patient pre- 
sents a small cutaneous opening discharging a serous or seropurulent exudate 
The amount of discharge varies from i drop to i c c daily Frequentlv 
there is a co-existent eczema of the skin surrounding the external orifice 
In the lateral fistulae and at times m cases of median fistulae or c} sts, the tract 
can frequently be palpated as a distinct vertically coursing cord in the neck 
If the outer opening is elevated on swallowing, it usually means a complete 
fistula Less commonly elevation of temperature and difficult}’ in swallowing 
are among the symptoms present The injection of one of the various coloring 
fluids such as metlnlene blue is helpful not only for the purpose of diagnosis, 
but also as an aid in outlining the extent and course of the tract It is well 
to remember, how e\ er, that the fistula usually become friable, small and atten- 
uated as the} course cephalically The use of a fine probe is usually not 
advisable, (i) because of the infection present The most common complaint 
which induces these patients to seek surgical aid is the presence of infection 
or retention of secretion (2) the danger of false passage, (3) practical impos- 
sibilit} of traversing the upper limit of the tract, (4) danger of injury to 
important neck structures The presence of epithelial cells in the secretion is 
m the favor of fistukc and is evidence against a broken-dow’n tuberculous gland 
as a cause of the cutaneous opening Its congenital origin and their hcreditarv 
tendencies are additional confirmator} data 
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Topogiaphy A fistula of second biancliial arch which is by far the most 
common is coveied by skin, supeificial fascia, platysma and the superficial 
la3'^er of the deep fascia of the neck It courses along the medial border of 
the stei nomastoid muscle to the greatei corner of the hyoid bone From the 
latter site it passes over or supeificial to the common carotid artery, and then 
if development is normal between the internal and exteinal caiotid aiteiies 
and ventral to ninth and tenth cianial neives to the side of the pharynx At 
the le\el of the greater cornu of the hyoid bone, the fistula takes a turn medial 
and dorsal, and it is only to the lattei site that a fine piobe can be passed 
Similarly the injection of one of the coloied identifying fluids, usually does 
not pass be^^ond the greatei coinu of the hj^oid bone In one of the writer’s 
cases, however, the injected color fluid appeared in the pharynx following its 
introduction at the external apeiture disclosing definitely a complete type of 
fistula A fistula of the third visceral deft lies between the common caiotid 
ai tery and the vagus as well as between the glossophai yngeal and the superior 
lar3mgeal nerves Fistulas of the fourth visceral cleft must bend aiound the 
subclavian aiter3^ on the right side and wind aiound the concavity of the 
aortic arch on the left side The median fistnke course over the sternolwoid 
and sternoth3'^roid muscles and ate usuall 3 ' i elated to the posteioinferior sur- 
face of the bod3" of the h3^oid bone on its way to the foramen caecum The 
fistulae may, however, terminate at this point, or ma3^ even pass through the 
bod3’^ of the hyoid bone to disappear in the musculature of the flooi of the 
mouth The tract becomes attenuated, small and friable m its cephalic 
portion, and it is usually impossible befoie opeiation to know accurately its 
cephalic limit 

Tieahnent The majorit3" of the operations for the cure of the congenital 
fistulas of the neck are unsuccessful unless the epithelial-hned tract is com- 
pletely removed The inner opening is cut around if possible and sutured 
The utilization of methods of treatment other than surgei3% only results 
in recurrences 

The injection of bismuth for X-ray and introduction of methjdene blue 
immediately before operation are helpful m outlining the course of the 
fistulous tract 

The median or thyroglossal cysts were excised by the method advocated 
by Gaetano and Sistrunk As a rule the cyst below the hyoid bone is easily 
excised, but cephalic to the hyoid the tract becomes friable and small, so 
that it IS easily bioken off and consequently difficult to lemove As Sistrunk 
and others have stated, better results are obtained when no attempt is made to 
isolate the duct above the hyoid bone Therefore, instead of attempting to 
isolate the duct, the tract is cored out, removing "with the duct the tissues 
surrounding it for a distance of about one-eighth inch on all sides between 
the hyoid bone and the foramen ciecum in a line At the level of the hvoid 
bone, the tract as noted above may pass through it or it may be found passing 
m front or behind it The muscles attached to the centre of hyoid are separ- 
ated and a quarter of an inch of the hyoid bone is removed The dissection 
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IS continued in a dorsocephalic diiection toward the foramen c?ecum. remo\ing 
with the duct a poition of the Inoid bone a portion of the raphe joining the 
nnlohoid muscles and portion of each genloh^ oglossus and the foramen caecum 
The opening m the mouth is closed and se\eral sutures used to approximate 
the genioh}oid muscles The tissues surrounding the cut end of the h\oid 
hone are then drawm together b} chromic catgut sutures so as to approximate 
the ends of the bone A small rubbei drain is introduced to this point and 
the skin closed around it In tw^o cases m wdnch the above procedure achised 
b\ Sistrunk w'as earned out, there w^ere no ill-ellects following the remocal 
of the hr Old hone or ain serious infection following the opening made into 
the mouth 

Lolcial Fisiidcc — Similar to median fistulas can onh be successfulh cured 
h\ radical excision of the suture tract Heie again it is necessary to blunth 
dissect out the tract particular!} in the region of the great ^essels In cases 
wheie the tonsillar fossa is suspected as the site of the inner orifice, a tonsil- 
lectom} should precede the excision of the tract The lateral fistuke similar 
to the median fistultC mac be dissected out easily and without difficult\, in the 
caudal part of their course, ic , below the digastric muscle But aboce this 
the tract mac be adherent and is in close relation to the important neck 
structures In some of the fistuke it is impossible to dissect them aw'a\ wnth- 
out destro}ing important neck structures, a pioceduie wdiich the primar} 
condition does not justify 

In one of the winter’s cases the external carotid artery was distinctly 
behind the fistula and had no attachments to its w^all 

Von Hacker’s method consists in the in\ersion or in\ agination of the 
fistulous tract into the oral caMty and the in\erted portion excised 

Complete in\ersion of the fistulte can only be successful!} carried out 
( I ) when the fistulous tract is mnrable, (2) when adhesions are absent to the 
surrounding structures At times the presence of an excessne amount of 
connectne tissue muscle cartilage or developing bone in the wall ot the 
tract nia\ inter feie with the successful inversion of the sac Von Hacker, 
Helfench, \\ hitacre and O’Dowd, and in one of the w'^riter s cases the proce- 
dure was successfulh carried out For adherent cases Konig’s method seems 
well suited The operation was performed successfulh in one patient as 
tollows The dissection of the entire fistulous tract was carried upward to a 
point immediateh above the digastric muscles and separated from its attach- 
ment to the jiharvngeal muscle The blunt end of a jirobe was passed 
cephahcalh from the upjier end of the operative wound in the neck into the 
mouth to the inferior anterior border of the right tonsil A small incision 
was made 111 the oral mucous membrane over the probe The distal end of 
the fistula was tied to the open end of the probe with silk and the jirolie 
drawn in the mouth the fistulous tract following was drawn into the oral 
cavit} until It seemed to be on a stretch Hie everted portion of the fistulous 
tract was cut awav and the portion remaining was fixed to the mucous mem- 
brane of the mouth In two chromic catgut stitches The fistula now has both 

oOl 



fistul;e and cysts of the neck 

openings in the mucous meinl)iane, the innei end m Rosenmuller’s fossa and 
the othei in fiont of the tonsil instead of the skin There is thus produced an 
open canal beneath the oral mucous membiane m which letention cannot take 
place Ti action is made on the tiact until it seems to fray away Caution 
must be exercised not to exeit excessive ti action on the fistula in the act of 
inversion because of the dangei of teaiing it away The latter accident 
occurred in one of Konig’s eaily cases 

The cases forming the basis of this paper weie operated upon by the 
wntei in the service of Doctoi Nassau, at the Mt Smai Hospital, and I am 
indebted to Doctor Nassau for his courtesy in allowing me to leport them 
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POST-OPERATIVE PULMONARY COMPLICATIONS* 

Br Walter Estell Lee, M D 
OF Philadelphia, Pa 

A REVIEW of the previous Annual Orations before this Academy finds the 
subjects following two definite lines, (i) the philosophical and (2) the 
technical In choosing a subject for this occasion we promptly eliminated 
the philosophical Your intimate knowledge of our work and limited years 
of experience would embarrass any attempt upon our part at the retrospective 
or perspective The technical subjects jiresented have been based upon original 
reseaich or have visioned new fields in surgery Again we were forced to 
admit our limitations Our final decision has been to discuss such a common- 
place subject as post-operative pulmonarj^ complications and we hope you will 
bear with us in the presentation of one of our hobbies 

Our interest in post-operative pulmonary complication began when in 
charge of a department of anaesthesia This was at a time when all such 
complications were considered the direct result of the anaesthetic and inci- 
dentally the skill of the anaesthetist The resentment of youth may have 
been the real incentive which stimulated an investigation of this problem at 
that time Although the work was never published it served to convince us, 
and a few of the staff surgeons, that there were many etiological factors other 
than anaesthesia concerned in these embarrassing complications Curiously 
anaesthetists are still passively accepting this easy explanation Cutler * 
states that it is unfortunate that anaesthetists and anaesthesia should bear the 
blame of pulmonary complications following anaesthesia and operative proce- 
dures, \\hen the facts seem to exonerate both in the majority of cases This 
certain!} is m accord with the experience of many surgeons 

The literature of the last few years has shown a very rapid increase in 
the incidence of these complications, and the jiresent figures are such as to 
demand a serious consideration of the problem by both the surgeons and the 
anaesthetists Undoubtedly this increase in the morbidity is largely, if not 
entirely, due to more careful physical examinations and better records so that 
the following figures more nearlj represent the situation than anv of our 
older statistics Cutler in two of his reports, wdnch were three jears apart, 
shows a marked increase in his later group It now' seems well established 
from man} sources that 1 in e\er\ 50 patients operated upon cle\ clops a 
pulmonar} complication and one in e\er^ 150 to 175 developing such comjih- 
calions die, a morbidit-s of between 3 and 4 per cent and a mortaht} 
of about 06 per cent Pepper," IVIcKesson,'* Cutler and Hunt," Norris" 
With such figures the \alue of our general!} accepted anaesthetic risks etlicr 
•Annual Orntion in Surgerj, 1923 before the Philadelphia Academ\ of Surgerj 
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i-i6,ooo, chloroform 1-3000, eth}^! chloride 1-12,000, nitrous oxide 1-300,000, 
appear useless in estimating operative iisks 

We can no longer regaid all post-operative pulmonary complications as 
post-anaesthetic sequelae, nor assume that the only iisk of post-operative 
pulmonar}'’ complication arises in the anaesthesia Long before the days of 
the loutine use of general anaesthesia we find Norman Cheevers writing 
m Guy’s Hospital Repoits, “that pneumonia is the most frequent cause of 



Right Left 

Fig I — Pulmonary embolus and infarction Right middle lobe Symptoms developed on i8th day 
following a supracervical hysterectomy for uterine myofibroma Infarcted area triangular in shape with 
base toward periphery and apex to ward hilus of lung Radiogram taken by Dr D R Bowen, Pennsylvania 
Hospital Philadelphia Robert G Le Conte 

death after surgical procedures” The literature contains many references 
to the effect that the incidence of these complications is as great, and many 
claim greater, with local anaesthesia as with general, though the mortality 
when following general anaesthesia is slightly higher than in local Mandl,^ 
Gottstein,® Mikulicz,” Henle,^” Sauerbrock 

Instead of the anaesthetic being considered the most important factor (and 
the only one by many) m these complications, its greatest effect can only 
be contributory, and it should be considered with such other contributing 
factors as infection (either pre- or post-operative), preexisting lung disease, 
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old age and debility and the chilling of the body all of which ha\e been so 
careful!} studied b} Whipple 

It is now general!} accepted that the site of the operation and the character 
ot the procedure are the constant and all-important factors The relation of 
the operatne field to the diaphragm bears a direct relation to jiost-operatne 
pulmonar\ complications and statistics show this relationship is the most 
constant of all etiological factors Cutler and Hunt ■ gu e perhaps the highest 



Rij ht LcH 

Fir 2 — Spont ntous pncumothor'ax urh compression of the npht lung occurring m a 
chrome pulmon tubcrculo'^is Note the character size and position of the shadow cast 
pressed lun^ Compirc the dcnsit% of the shadows m the right thorax containing free air in inc 
ca\it\ X ith that of the Itlt in x hich air is confined xxphm the lungs The diaphragm is ^ 
dtpre^j'^cd because of increased lat^ithoracic pressure Radioj ram tal cn b> Dr DR Boxen ienrs>J 
Hospital Philadelphia 

figures In a group of 63 cases of post-operatne pulmonar} complications 
43 or 68 jier cent, followed lajiarotomies Mandl reports a general 
morhiditi of 8 per cent following operations upon other parts of the bode 
and 14 5 per cent after abdominal operations Xorris ' a general inorbidil} 
of I I per cent and 4 per cent after laparotom} Pasteur a morbiditi o 
1 8 per cent after operations u]>on the urinar} Iiladder while there was 134 
jHjr cent after operations upon the stomach and n o per cent fo!io\ ing 
operations upon the li\er and gall-bladder 
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In addition to the necessity of aliandoning our complacent acceptance of 
ancCsthesia as the sole cause of post-operative pulmonary complications, the 
uork of Cutler also makes it necessaiy for us to abandon the all-inclusive 
diagnosis of “pneumonia ” for these complications With the moie accuiate 
phxsical examinations his vork has stimulated theie is a suipiising deciease 
m this diagnosis of post-aiicesthetic pneumonia In the same group of sixty- 
thiee cases, preMously referied to, Cutler denionstiated thirty-two as being 
caused by pulmonaiy embolism and infarction Rupp found at autopsy 
in 13000 post-operative cases, 5 per cent having demonstiable emboli and 
infarctions in the lungs In our immature woik years ago, embolism and 
infaiction were found veiy fiequentl} post-mortem, but their significance was 
not appreciated at that time To Cutler belongs the ciedit of demonstiatmg 
this condition and calling attention to it The onset is usually ahiupt, the 
phvsical signs are characteristic and febiile changes are sudden, except when 
the emboli occui m an aseptic field In septic emboli the clinical picture may 
simulate pneumonia, or lung abscess may lesult When the clot is sterile the 
resulting changes aie chaiacteiistic of mmoi pulmonary infarcts “ From the 
second to the fourth day theie is usually sudden jiain on resi^iration followed 
by expectoration m about one-half the cases The sputum is often blood- 
stained ” “ Preceding the onset of this symptom there is usually a rise m 

pulse, tempeiature and respiiation, and with the pain these may increase” 
“ Immediate auscultation of the chest reveals one or more small areas coveied 
with fine rales over which theie is some impairment of breath sounds and, 
if the focus IS sufficiently large, some change m fremitus ” “ When pain 

IS present a friction rub may be the most distinct sign ” “ It must be remem- 

bered that a friction rub lesults only when the area of the lesion 1 caches the 
periphery of a lobe” It also must be understood if we aie to recognize all 
these lesions that some m the smaller thrombi do not cause sufficient pathology 
to give those physical signs Cutler and Hunt advise Rontgen-ray studies 
as of the greatest value Iinariably they appear as small flurries of consoli- 
dation, which from time to time will take the foim of a cone-shaped shadow 
with Its base out Rontgen-ray studies, moreover, should be made imme- 
diately, since these lesions chiefly represent merely a change m blood 
distribution and soon clear up A definite resolution is complete as a rule 
within SIX to seven days Of course, this process -vull vary according to 
whether the emboli are aseptic or septic and also upon the size of the embolus 
and the vessel m which it lodges Thus you sometimes will have definite 
massive areas of infarction and m the lantern slide being shown (Fig i) there 
was pulmonary infarction which was distinctly demonstrable m the X-ray In 
conclusion Cutler ’and Hunt with many others now believe that embolism 
from the operative field is the primary factor m all post-operative lung lesions 
and that all others are secondary and contributing factois only Embolism is 
used m the sense of the transfei of small particles, which may or may not 
be bterile, from the operative field to the lungs, by either the lymphatic or 
blood channels 
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It IS our belief that pulmonar\ embolism and infarction will be found in 
a much larger proportion of post-operatn e pulmonary complications than has 
been reported up to the present time (Cutler 50 7 per cent ) as the character 
of our plnsical examinations imprmes The importance of this phenomenon 
has been admirably piesented bv Cutler fiom whose repoits we have fieely 
quoted, and need take no more of our time 

Thcie IS, houever, anothei post-operative pulmonaiy complication whose 



Left Right 

Tic 3 " ^cutc m issi\ c <;trcplococc!c cmp> erriT in T child of r I > car*? Note the uniforni opacity of the 
shaQou cact b\ the fluid The great lateral displacement of the heart to the opposite side and the downward 
^ diaphraf m on the afTected side resulting from incrcaseo inlrathoracic pressure C tsc 

^ Kcf ester and Graeme Mitchell Children s Hospital Philadelphia Radiogram taken b> Dr 

Ratph Bror er 


incidence is proI)ai)l\ constant and ma} be as gieat as embolism and infaietion, 
to uliicii \\c uish to deiote tiie rest of tlie time Po<;l-opc}afive Mii'sswc 
Collapse ot the Lungs — Attention to this phenomenon uas first called by 
Pasteur in a paper entitled “ fhe Respirator} Parahsis after Diiihtheria as 
a Cause of Pulmonar} Complications ’ In 1910,*' he stated that there was 
a clos^ connection between the mechanism jiroducing collapse of the lower 
lobes of the lung in post-diphthentic parahsis and that underlying the collap- 
si\c attacks following operatne procedures In 1914’’’ he records a group 
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of 201 post-opei alive lung complications, in which he lecognized 12 cases 
of massive collapse 01 a piopoition of 6 pei cent Since this report 28 
cases have been lecoided 111 liteiatiiie to which we add 2, making a total 
of 42 We feel that a gencial lecognition by surgeons of this possibility 
and a systematic search will gieally inciease this incidence of 6 per cent 
suggested by Pasteur That in the last year we have encountered two definite 
cases and a possible third would suggest this In several of the clinics m this 
country, routine X-ray examinations of the lungs are being made at the 
present time after all majoi opeiative proceduies 

Undoubtedly varying degrees of pulmonary collapse occur and Briscoe 
states his belief that the large majority of post-operative pulmonary symptoms 
are entirely due to varying degrees of pulmonary collapse Pasteur takes 
exception to this definition of the condition and would have us confine the 
term collapse to the condition of massive collapse, in which the lung is 
completely deprived of its air When not completely airless, he suggests 
the term partial deflation This seems to us unnecessarily confusing. Further, 
It would also exclude its constant piesence as a modifying and often a 
determining factor in such othei conditions as pulmonary embolism and 
infarction To us its importance as a post-opei ative factor lies not in the 
occasional massive collapse we encounter, but that it always occurs in varying 
degrees after operative pioceduies, trauma and other conditions of which we 
will speak later Howerer, only massive collapse of one or more lobes has 
been recognized up to the present time A brief recital of our own cases will 
probably present the phenomena m the cleaiest way and make possible a 
detailed discussion The usual phenomenon is as follows A few hours to as 
long as seven dajs after a surgical opeiation, usually abdominal, the patient 
suddenly presents the symptoms of a catastrophe It is impossible at fiist 
to localize the condition, the thorax after a short time engages one’s attention 
Acute dilatation of the heait, corona^ embolus, pulmonary embolism or 
pulmonary infarction are the common preliminary diagnoses A more careful 
examination may suggest pneuinothoi ax There is usually only a moderate 
febrile reaction unless there is coincident infection There may or may not 
be an increase m respiratory rate, sometimes leachmg 30 or 40 A pulse 
rate and a respiratory rate directly related to the febrile reaction are to be 
expected, but otherwise they are remarkably undisturbed The physical 
signs of the chest are perhaps the most characteristic findings Upon inspec- 
tion there is diminished or even absent respiratory movements of the chest 
wall over the affected area The intercostal spaces apparently are hollow 
and very much narrowei than upon the normal side The cardiac impulse 
IS seen displaced toward the affected side (just the opposite to that one finds m 
a pneumothorax or effusion) The apex has a tendency to tilt outward and 
upwards, so that the apex of the impulse of the heart beat may often be felt m 
the axilla (this is particularly true when it occurs on the left side) In one 
of our cases, right-sided, it reached the right anterior axillary line and was 
first diagnosed by the house officer as a case of dextrocardia (a very 
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frequent preliminar} diagnosis) The dome of the diaphiagm on the affected 
side IS ahnormall} high and immobile The high diaphragm is leadil}' detected 
h\ percussion in the left-sided cases On the right side, ho\\e\er percussion 
IS not so lehable but X-ia\ examination }ields definite eMdence both as to 
Its position and immobiht} These s}mi3toms are common to all cases, in 
other \\ords, phisical s}inptoms which indicate a falling into (he pleuial 
space of the sui rounding stiuctures, namely, those of the mediastinum and 



Left Right 

Tic 4 — Sime piticnt Tig 3 fort\ -eight hour*; after thoracotomx bi intercostal incision Left lung 
unexpandod after its compression heart and diaphragm returning to normal positions Radiogram 
taVcnb\ Dr Ralph Bromcr Childrens Hospital Philadelphia 

diaphragm A further stud\ of plnsical signs duides the cases into t%\o 
distinct groups In both dulness on percussion is present ocer the affected 
side and ma\ extend as high as the claMcle, this is usualh posterior but may 
bo anterior It corresponds to the area of the collapsed lung The iileural 
space unoccupied b\ the collapsed lung is h\ perresonant and mac be t\mpa- 
jiitic In one group the cocal fremitus is diminished or absent, while in the 
other it IS increased In the group where the cocal fremitus is diminished 
or absent the breath sounds are also diminished or absent, but when increased 
the breath sounds are loiidh tubular or amphoric in ch.iractcr and broncho- 
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phony and pectoiiloquy aie also extiemely well maiked This difference in 
the physical signs is piobably dependent upon the patency of the bronchi 
When theie is a large piopoition of an in them theie is an inciease in bieath 
sounds which aie loud, tnbulai, amphoiic in chaiactei and bionchophony and 
pectoi iloquy ai e pi esent One will i eadily see that the physical signs m the 
lungs are those commonl) attributed to pneumonic consolidation but, if any- 
thing the signs aie e\en more maiked, especially the tubular and amphoiic 

(haracter of the bieath sounds One of the mam reasons why massi\e 

collapse of the lungs is so fiequently overlooked, is that the tubulai bieathing 
IS so extraoidmanly well developed that its meie piesence is at once legarded 
a*: conclusive evidence of the existence of pneumonic consolidation Due 
legal d to the othei signs, namel}’-, caidiac disjilacement, should make the 
diagnosis cleai In the type of case wheie theie is dulness on percus- 
sion and diminished or absent vocal bieath sounds the diagnosis is more 

difficult, unless adequate stiess is laid upon the displaced position of the 
caidiac impulse Bioadly speaking, this type of case in which the bionchi 
are not patent is usually found m the eaily stages of the condition, while 
the patent bronchi aie found in the later stages of expansion In one of 
our cases the breath sounds and the transmitted voice when heaid thiough 
the stethoscope were almost deafening Rales and adventitious sounds may 
be present but are often absent thioughout the entire piocess Again they 
ma} be abundant, especially m the latter stages of the disease when the 
lung IS reexpanding When, m raie cases, inflammatoiy complications 
develop in the collapsed lung, the presence of adventitious sounds will coin- 
cide with the lesion developed, but they are not the essential signs of massive 
collapse The cardiac displacement is the most chai actei istic physical sign 
and the condition cannot be diagnosed with ceitamty unless this sign is pi esent 
This marked displacement of the heart is raiely if evei accompanied by 
cardiac murmurs Though the displacement is mainly lateral, in cases wheie 
the whole lobe or the upper lobe is involved the displacement is also upward, 
so that the maximum impulse may be felt in the third intei space oi behind 
the rib The R'ontgen-ray corroborates all these physical signs and will 
be of the greatest aid when the lesion is on the right side The lung shadows 
on the affected side will be more or less opaque and suggest a purulent pleural 
effusion m its degree of density The extent and density of this shadow will, 
of course, vaiy with the amount of lung involved and the degiee of airlessness' 
As the air returns this opacity gradually disappears, the opposite to a pleural 
effusion Instead of an increased pleural pressure, as m pleural effusion, 
pushing away the heart and diaphragm, there is a negative one and the 
heart and diaphragm encroach upon or are drawn into the pleural space 
The displacement of the heart toward the affected side is usually very maiked 
and the dome of the diaphragm ascends to an unusual degiee The X-ray 
interpretation in one of our cases was a subdiaphragmatic abscess Rose- 
Bradford says, “ that its being a complication of other diseases and injuries 
probably explains its being so frequently overlooked, its physical signs usually 
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being attributed to other causes ” There is a sui prising dearth of references 
to this condition in the literature of general medicine Norris and Landis-® 
speak of massive collapse of the lung as a complication of pneumonia Rose- 
Brad ford refers to it as a possibility in pneumonia and reports an autopsy in 
one case where there was a collapse of the lower lobe and pneumonia m the 
upper lobe Tidy-^ reports an undoubted case of a massive collapse of the 
entire right lung in a healthv man twent}-nine }ears of age who was suddenly 



Right Left 

Fig 5 — Post-operitu c massu o collapse of right lung Sy mptoms dev eloped 72 hours after the remov al 
of 1 gangrenous perforated appendix and drainage of an abscess around the caicum This radiogram was 
taken iS hours after onset of symptoms Note densit> of shadows m the right thorax The absence ot 
heart shadov\ on the left side and the elevation and shape of the right diaphragm resulting from decreased 
intrathoracic pressure Radiogram taken b> Dr Hcnr> Thissell Germantown Hospital 

taken without ain prcMOUs illnesses or premonitions with pain in the right 
chest Upon entering the hospital fort} -eight hours later he had the typical 
s} mptoms of a massne collapse, which disappeared entirel} at the end 
of SIX -ttceks The onl} etiological factor vhich Tidy could find ^^as the 
immobilization of the lo\\er right chest and the right diaphragm This inhibi- 
tion of the respirator\ muscles Tid\ felt -ttas due to the pain probably caused 
b} a plcuris} and the inhiliition or arrest of respiration was followed b} 
a collapse of the lung Collapse of the lung in the newborn and in infaiic} 
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has received considerable attention Reynolds ” speaks of airlessness in the 
lungs of newborn children and calls the condition apneumotosis He was 
convinced at this early date, 1871, that the distribution of affected lobules was 
in direct relation to bronchial tubes, lobules supplied by one particular 
bronchial tube often presenting chaiacteiistic lesions, while lobules supplied 
hr closely adjacent bronchial tubes may be perfectly healthy In his mind 
tins precluded the possibility of it resulting from an infection spreading by 
simple continuitv 33ut literature contains the greatest numbei of references 
to pulmonary collapse after diphtheria as desci ibed by Pasteur The military 
surgeons supply the next largest group of cases m those of tiaumatic origin, 
following unilateral wounds of the chest (penetrating or non-penetiating) 
non-penetrating w^ounds of the abdominal w^all and occasionally w^ounds of 
the buttocks, pelvis and thigh There has been an increasing interest of late 
in its relation to operative procedui es 

Vaueties As the clinical forms of massive collapse are quite similar 
irrespective of the variety, it will be possible to consider the subject with 
reference to the varieties merely from an etiological standpoint Thus the 
clinical forms irrespective of their etiology may be (i) lobular. (2) lobar, 
or (3) total in distribution In the lobular or partial type the upper or middle 
third of one or both lower lobes is the part most fiequently affected In the 
lobar t}pe one or both lower lobes are usually affectea In the total variety 
the whole lobe is in collapse Massive collapse not only Aaiies in the extent 
of the area m\olved but also m the degree of airlessness, and it is this 
variation in the amount of air which accounts for weak or absent breath 
sounds at times and at others loud tubulai or amphoric breathing The simi- 
larity of the phenomena of collapse of the lung m post-diphthentic paralysis 
to that found so frequently in the misnamed post-anoesthetic pneumonia was 
first called attention to by Pasteur in 1914, and has aroused considerable 
interest, the English literature contains excellent clinical and experimental 
observations Rose-Bradford gave the first exhaustive discussion of the 
phenomena which he had encountered so frequentl} as a result of gunshot 
wounds of the chest That it was not fully recognized by him until after 
very extensive experience with chest cases probably means that it is really 
much more frequent than he found He reports his belief that it occurs in 
fully 10 per cent of all non-penetrating injuries of the thoracic wall The 
most readily recognized and certainly the best for study are those cases which 
are associated with non-penetrating wounds of the chest wall and especially 
those which curiously occur on the side opposite to that injured He did not 
have the opportunity of seeing patients who had wounds of other portions 
of the body, his work being confined to those of the chest, but as we have 
elsewhere stated he had knowledge of its occurrence following abdominal 
wounds, wounds of the pelvis, buttocks and lower extremities, but no cases 
with wounds of the head or upper extremities The varieties encountered 
in thoracic wounds he divides into homolateral, contralateral and bilat- 
eral, all of which may be lobular, lobar or total The contralateral variety of 
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massne collapse itnolvmg the whole of one lung is a very remaihable con- 
dition, more especially as in many cases the wound on the opposite side is not 
only non-penetrating but most tiivial in character, causing no fractuie nor 
indeed any extensive injury of the chest wall Personal communications 
from a number of American, English and French medical officeis in the late 
war has given evidence that this phenomena was frequently recognized but 
unexplained In war, of couise, the deteimination of its earliest establish- 
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I ir 6 — Pos» opcrntue ni'isst\e collnpse of right lung Radiogram taken 4 days after that shov n m 
e the rcinflation of the upper and louer lobes of the right lung vith air Outh^ of heart 
cic irK sho^ n with right border to right of mid claxicular line Right diaphragm still elevated Radios ram 
taken by Dr Ilcnrv rhissell Germantow n Hospital 

ment after the receipt ol the A\ound was quite impossible, but Rose-Bradford 
leports that he '5a\\ a case that was completeh established with total massne 
collapse of one lobe fourteen hours alter the receipt of the mjur\ Although 
all this has a definite surgical hearing, the part which is gerniain to the present 
discussion IS its association with operatne procedures 

^tipIoc/\ — For a condition which we ha\e seen inav develop as a con- 
genital abnormalit} as m the aponeumotosis, or atelectasis of the newborn, 
V hi(,'h ma\ de\elop spontaneoush apjiarenth being caused In an acute 
pletiris} , which tollows iiost-diphthentic jiarahsis of the respirator) muscle'^, 

51 fi 



POST-OPERATIVE PULMONARY COMPLICATIONS 

winch follows infection of the lung and of the bronchi themselves, as 
pneumonitis and purulent bronchitis, which follows non-penetrating trau- 
matic injuries of the chest and of the adjacent abdominal wall, buttocks, 
pelvis and lower extremities, and that has an approximate incidence of 
about at least 6 per cent m abdominal operations , for such a condition it 
would seem difficult to find a common etiological factor This is apparently 
true, for in the discussion of its etiology there is at the piesent time no 
definite consensus of opinion Various theories, of course, have been offered 
That It can be caused entiiely by paialysis of the diaphragm or respiratory 
thoracic muscles is proven by Pasteur in his post-diphthentic phienic paralj^sis 
Pasteur in his aiticle^' quotes experiments of IMartin and Haie in which 
lungs were tound collapsed in cases of death occurring in animals as the 
result of section of both phrenic nerves Briscoe,^® expei imenting with normal 
rabbits, divided the phrenic neive on one side of the neck and was able 
to obtain varying degrees and location of pulmonary collapse following 
this procedure Curiously the deflation was not limited to the same side as 
the paialyzed half of the diaphragm The opposite lung was affected m 
almost the same area and frequently to a gi eater degiee He also was unable 
to obtain, which is rather important in view of some of the theories, any 
evidence of a reflex paralysis or arrest of one-half of the diaphragm as the 
result of mtra-abdominal iiritation Of course, as he said, these conditions 
were all tried upon normal animals and not ill ones as m the cases of Pasteur 
He reports three observations upon cases of spinal paralysis, due to injury 
and paresis, in which there was a comjflete paralysis of the cord high up 
In these cases he found complete deflation of the pulmonary lobes Schroeder 
and Green -■* state as the result of clinical and experimental woik with 
anmials and birds (i) That the diaphragm is not an essential musde of 
lespiration (2) That the nerve supply is practically entirely dependent upon 
the phrenic nerves (3) That after section of the phrenic nerve the intei- 
costal nerve supply is sufficient to cairy on the action of the diaphragm 
(a) That section of one phrenic nerve pioduces collapse of the lower lobe of 
the lung on the affected side This, of course, was not in agreement with the 
work of Briscoe (5) The destruction of one phrenic nerve in man, is not 
necessarily fatal Pearson-Irvine report a case of diphtheritic paralysis of 
the thoracic muscles (auxiliary muscles of respiration) with an overacting of 
the diaphragm In this case there was a definite collapse of the upper lobe of 
the lung He is perhaps the first to suggest that this collapse of the lung is 
not only due to lack of movement of the thoracic cage but also to some extent 
to a paralysis of the muscles of the bronchial tree Lictheini produced a 
definite collapse in the lung tiibutary to bronchi in which he had placed 
laminaria plugs These experiments weie performed with rabbits This 
theory of bronchial obstruction is one which has appealed to many men 
Dingley and Elliott suggest that m man consequent to immobilization of the 
thoracic wall and diaphragm, irrespective of its cause, secretion collects m 
the bronchioles and even in the larger bronchi sufficient to present the egiess 
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of air and leads to a giadual absorption of the aveolai an by the pulmonaiy 
circulation and ultimate collapse and airlessness of the lung tissue We have 
been able to confirm this h} autopsy in one of our cases, a case of a strangu- 
lated femoral hernia which was operated upon under local anjesthesia The 
collapse apparently occuired on the third day following the operation This 
was demonstrated hv X-ra} On the fifth day he had definite signs of 
pneumonic consolidation (lobar) of the upper right lung and he died on the 



Riclit Left 

t'lG 7 Post oper'itn c irnssu c collapse of ripht lunc Radiogram taken s da>s after that sho^n in 
1 ij 6 Note rcmfiition oi the rij ht upper and lo^^er lobes \Mth air, middle lobe m partial 
di'ipn’'if'm still cle\ 'itcd on npht side Heart in the npht thorax Radiogram taken by Dr Henry Thisscll 
Gc’'manto\ n Hospital 

tenth da) Autops) showed a definite collapse of the low'er right lobe with 
a purulent pneumonia in the two upper lobes In tracing the bronchus of the 
lower lobe a definite plug of purulent mucus was encountered wdiich blocked 
the tissue tributar\ to it Graile\ and Hewitt-- suggest the curious explana- 
tion that the tapering funnel-hke character of the bronchial tree w'ould neccs- 
sanl) ha\e an action upon the obstructing plug similar to that of a ball ^ahc 
The effect of inspiration being to propel the plug towards the ahcolar tract, 
and jam it when it arrnes at a bronchiole who^e calibre is less than that 
which It onginalK occupied and during expiration it would be dislodged, 

518 



POST-OPERATIVE PULMONARY COMPLICATIONS 

allowing the air to escape from the alveoli Rose-Biadford is inclined to feel 
that obstruction does not pla}^ an impoitant lole He emphasizes the fact that 
It is well-known that insufficient expansion of the chest, however produced, is 
capable of causing collapse of vaiious degiees in the undei lying lung In 
some instances a constrained postuie oi a piolonged lecumbency is sufficient 
to cause quite extensive collapse, involving, for instance, one lobe of the lung 
Briscoe^® agrees in part with this statement, and aftei his expeiimental woik 



Right Left 

FtG 8 — Post-operative massive collapse of right lung Radiogram taken s days after that shown in 
Fig 7 Note the amount of air m upper and lower lobes of right lung is almost normal, middle lobe still in 
partial collapse Heart has moved toward left Level of right diaphragm has descended and is normal 
Radiogram taken by Dr Henry Thissell, Germantown Hospital 


with animals and more or less analytical study of posture and respiratory 
movements of various individuals, says that massive collapse of the lower lobes 
of the lung is a natuial sequence of prolonged quiet breathing m the supine 
position in such people as do not use the abdominal muscles to fix their chest 
He suggests that it is circulatory in its actual beginning, that as a result of 
the inhibition of the respiiatory muscles an oedema of the pulmonary tissues 
develops following which collapse takes place Rose-Bradford also feels 
that in some unexplainable way this condition is brought about by reflex 
action, particularly when it follows injury on the opposite side of the chest, 
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upper abdomen and lower extremities, though, as has been stated, Briscoe 
was absolute!} unable to demonstrate this experimentally Cymble -® nan eh 
suggests that a man wnth a unilateral chest wound would usually he upon the 
unwounded side and the consequent immobilization of respirator} movements 
are the real cause m the pioduction of contralateral collapse 

To recapitulate the explanation probably lies m more than one factoi 
Fust, to bronchial obstruction due to mucus plugs or foreign bodies or 



ht Left 

r 9 — Po^t opcntn c missu e collapse of right lung Radiogram taken li da>s after that sho\ n m 
rir 8 ina nn.\s Tftcr the tnkinp ot Fif: 5 \orrml air inflation in right upper and lower lobes Middle 
lolx nOv quite normal has returned to normal position Right side of diaphrnj m normal Radio- 

{ run taken b> Dr Htnr\ ThisscM Germantown Hospital 

jiossil)!} to some parahsis or bronchial spasm due to a reflex irritation from 
other parts of the bod} Secondh , to arrest of the respiratory muscles either 
of the chest walls or of the diaphragm itself such arrest lieing caused b\ 
direct ner\ous influence but in a large proportion of cases b} posture 

Ptogicss — In discussing the progress of the condition resolution usualh 
requires from ten to twent\-one da}s for return to normal The jiatients at 
least those on recoid practicalh ne\er die from this condition unless it be 
bilateral massne collapse 

Comphcaiions — It is the complications which produce the mortalit} If 
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inflammation supeivenes, rales may appear and a friction sound be heard 
over the accompanying pleuiitis Expectoi ation laiely appears until pneumo- 
nitis IS established, and it is raiely bloody until this stage is reached Effusion 
has been known to occui When the condition occurs as a complication of 
bronchitis, accoiding to Non is and Landis,'® or bionchial pneumonia, or 
whooping cough, it is usually attended by a blocking of the smaller bronchi 
Its piesence is infeired largely by an mciease m the seventy of the symptoms 
lather than by any othei sign Purulent bronchitis undoubtedly occui s as a 
complication, as is evidenced in our case Pleuiisy is not uncommon as a 
late complication It is usually the di y vai lety giving i ise to a faction i ub, but 
effusion may occur later Pneumonia, accoiding to Rose-Biadfoid, is usually 
limited to the collapsed lobe 

Dtffocntial diagnosis must be made fiom acute dilatation of tbe heart, 
pulmonary embolus, pulmonary infaict, pleuritis, with oi without effusion, 
and pneumothorax If one lieais in mind that the affected side is leti acted 
and immobile, that the diaphiagmatic and caidiac enci oachment on the 
affected side is extieme, that the geneial symptoms aie mvaiiably less severe 
than with pneumonia, embolism and infarction, and the maiked hypeiieson- 
ance and increase of breath sounds with loud tiansmitted spoken voice 
sounds, the diagnosis should be made To this should be added the high 
level of the diaphtagm and the question of the displaced caidiac impulse 
Such errors as subphrenic collection of gas and fluid have been made to 
account for the upwaid displacement of the heait and diaphiagm on the 
side of the collapsed lung Pneumothorax is also a fiequent mistaken diag- 
nosis Cardiac dilatation has been an explanation of the misplaced cardiac 
area The fact that even in cases of marked cardiac displacement the pulmo- 
nary physical signs may be compai atively slight, often gives rise to a mistaken 
diagnosis, such as dexti ocardia, but aftei a lapse of a few houis oi days theie 
is usually a development of the pulmonary signs and, which is moie conclusive, 
the return of the heart to its noimal position The upwaid displacement 
of the diaphragm is a sign of the greatest importance and it is detected on the 
left side by physical examination and on the right by X-ray It should also 
be remembered that when the entire lung or the uppei lobes aie collapsed 
the displacement of the cardiac impulse is oblique Foi diagnostic pui poses 
Rose-Biadford divides the physical signs into three periods In the first 
the signs are retraction and immobility of the affected side, togethei with 
the weakness or absence of breath sounds and displacement of the heait which 
is often extreme In the second weakness of the breath sounds has been 
replaced by loud tubular or amphoric bieathing together with increased vocal 
fiemitus, loud bronchophony, pectoiiloquy and tiansmitted spoken voice In 
the third period, the stage when the lung is expanding, abundant rales may 
be present over the area where the tubular bieathing is marked In both the 
second and third stages the heart is still displaced, but as we have previously 
mentioned, the lung signs may sometimes persist over a small area, at a time 
when the heait has returned to its normal position 
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Prognosis and Mortality It is impossible to estimate the mortality at the 
present time because of the general lack of recognition of the condition We 
believe we have had two fatal cases during the last six months and obtained 
an autops} in one 

Our pin pose in presenting this subject before such a body is to obtain 
the real incidence of post-operatn e massive pulmonary collapse We are 
convinced it is far greater than Pasteui 's 6 per cent , which he reported 
in 1914 We offer the suggestion that collapse of the lung m varying degrees 
always follows any operatne procedure, and any traumatic or inflammatory 
mjur\ of the chest and tiunk wdiich may cause inhibition of normal respiratory 
moiement pain or posture We also believe that it is a constant factor 
in all post-operatn e pulmonar\ complications 

CONCLUSIONS 

\Ve suggest that the phenomena of pulmonary collapse of varjing degrees, 
togethei with pulmonar) embolism and infaiction, are the real etiological 
factors in post-operative pulmonary complications That all other factois, 
such as auccsthesia, infection (either pre- or post-operative), preexisting 
lung disease, old age and debilit}, and the chilling of the body are contribu- 
toT\ onl} 

We wish to express our obligations to the following contributors to this 
subject for the use of and many quotations from then writings 

Since the reading of this paper thiee more cases have lieen recognized 
and dcmonstiated b\ Rontgen 
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ANGINA PECTORIS AND SURGICAL CONDITIONS 
OF THE ABDOMEN 

By Fredrick A Willies, M D 
OF Rociiesteu, Minn 

FROM THE SECTION ON CIINIC^L C\RDIOLOCl OF THE M\lO CLINIC 

The differentiation of angina pectoris fioni surgical conditions of the 
abdomen is one of the most perplexing problems and one of the most 
dangerous pitfalls in diagnosis The importance of a prompt and correct 
diagnosis is obvious, since surgical exploiation in a patient suffering from 
angina pectoris is not onl} humiliating, but extremely hazardous 

Angina pectoris is a syndrome, not a disease, and may lesult from se\eral 
disorders such as obliterative disease of the coronary aiteries, aortitis, syphi- 
litic and non-s^ phihtic, aortic valvulitis aneurism, adhesive pericarditis, and 
occasionalh stenosis ot the mitral orifice The pain imariably bears a definite 
relationship to influences increasing the load of the heart, as exertion, eating, 
emotionalism, and so foith The pain is usually of the pressure or bursting 
t\pe, var}ing from mild discomfoit to agony, originating behind the sternum 
and ladiating into the left arm A sense of impending dissolution, an asso- 
ciated sense of constriction aiound the chest, and areas of hypeisesthesia often 
attend the se\eie seizures Cases in which these t3’'pical symptoms are present 
do not offer diagnostic difficulties, but if the origin of the pain, the distribution 
and relationship are bizarre, much difficulty is experienced by both surgeon 
and internist The fact that angina pectoiis and many of the painful surgical 
conditions of the abdomen manifest themsehes towaid middle life adds more 
confusion to an alreadv perplexing situation 

A feu A ears ago I leported a gioup of cases of atypical angina pectoris 
in which the character origin and distribution of pain, simulated practically 
e\er\ known surgical condition of the abdomen The most common bizane 
s\mptom was the sudden se\ere attack of pain, usually in the mid-epigastnuni, 
01 right upper abdomen radiating through to the back, usuall}' piecipitated by 
the ingestion of a heaw meal and associated wnth belching I ha\e recited the 
‘^Miiptoms as I so frequenth hear them from the patient, and certainly ni} first 
reaction to such a stor\ is to belie\e that the gall-bladder is affected 

The importance ot careful questioning and cross-questioning of patients in 
middle life should be -strongh emphasized In each case the possibility of 
angina ]>ectoris must be considered One should not relv too much on the 
patients Aoluntar\ recitation ot s\mptoms, as often important details are 
omitted and emphasis placed where it tends to mislead the questioner, as m 
the case of the patient who emphasizes the eating of a heav} meal, and docs 
not mention the effect of exertion Assuming that the patient is a man of 
sedentar\ habits who in his ordinar\ routine does not exert himselt sufficicnth 
to increase his cardiac load to the point of pam, the eating of an uniisualh 
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heavy meal will alwa} s excite the attacks because the work required of the 
heart to digest this meal exceeds the threshold of his cardiac reserve 

Another syndrome less frequentl} attending obliterative disease of the 
coronaries is that characterized by the sudden attacks of paroxysmal dyspnoea 
usually occurring at night or in the early morning, and not associated with 
exertion Patients with these symptoms larely complain of pain Early 
wi iters referred to the condition as angina pectoris sine dolore 

It IS an interesting fact that when angina pectoris of coronary origin occurs 
m women, it rarely assumes the serious aspects that it does m men The 
seizures are usually not so se\eie, they may be present for a time then cease 
entire!} and permanently W J iMayo has repeatedly called attention 
to this fact A woman does not ordinal il} die in an anginal attack, although 
progressive heart failure often results m death The leasons for this are 
not clear 

The coexistence of angina pectoris and surgical conditions of the abdomen 
is not uncommon In this connection it may be noted that in eighty-six 
necropsies made at the IMa} o Clinic in which sclerosis of the coronar} arteries 
was found the gall-bladder w^as diseased in 24 per cent When this coexist- 
ence occurs, the question of opeiation must be detei mined by the findings in 
the indnidual case Certain internists, particularly the so-called cardio- 
logists belie\e that a patient suffering from angina pectoris should not be 
operated on Such an attitude I believe, is entirely unjustified, as in certain 
cases operation is indicated and distinct cardiac lmpro^ement is sometimes 
obser\ed follownng operation, particular!} , if an infectious piocess has been 
eliminated W J Mayo has emphasized this relationship to infectious disease 
of the gall-bladder and biliary passages If malignant disease is operable, 
I belie\e that surgery is ahva}s indicated, if the patient has a fair chance of 
surMving the operation The patient should be carefully and completely 
examined, m order to olDtam as much information as possible with regard 
to the cardiovascular s}stem Rontgenographic and electrocardiographic 
examination should be made when possible, and more important, the patient’s 
reaction to increased demands on the heart and circulation should be 
cautiously determined Needless to say, the facts regarding risk should 
always be frankl) discussed, either noth the patient himself or with his 
immediate relatives 

Pathologic Piocesses Causing Angina Pectoris Coionaiy DiKeaie 
Many American physicians have wholly or partially accepted Allbutt’s emphatic 
statements, denying that obliterative disease of the coronar} arteries is a cause 
of angina pectoris However, one accustomed to seeing many patients with 
angina pectoris, and correlating clinical observations with necropsy findings, 
IS quite unable to relinquish the coronary hypothesis It is not my intention 
to invite a controversy, but I believe that in a great many instances, the 
coronary arteries are the cause of angina pectoris 
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Considerable sclerosis of the coronal y arteries may be present with 
relatnely little impairment m the cardiac circulation, the obliterative type of 
arterial degeneration of either the larger or the terminal vessels being the 
cause of trouble The obliterative process is one of atherosclerosis, a rather 
irregular thickening, having a tendenc)^ to encroach on the lumen of the 
vessel The factors concerned with the production of artenoscleiosis are 
still hrpothetic, but it is reasonable to believe that infections at least tend 
to cause such a process to advance more rapidly, and perhaps m some cases, 
initiate the damage Evidence is accumulating, favoimg the concept that 
arteriosclerosis follows severe infections , generalized arteriosclerosis m young 
patients at times has been observed to follow in the wake of the severe 
pandemics of influenza Similar observations were made by physicians years 
ago, after the severe typhoid epidemics It is reasonable to believe that a 
serere constitutional infectious disease may injure the arteries and that, in 
the reparative process, fibiosclerosis occurs In view of this, the removal of 
possible infectious foci in the hope of delaying the progress of the degenerative 
process seems to be indicated, provided, of course, the damage has not been 
so extensn e that death may result m a relatively short time 

The impairment in cii dilation may be only so slight, that no subjective 
discomfort is experienced by the moderately active patient in whom there 
are no detectable objective cardiac changes It is only during the period of 
cardiac oierload that the patient is aware of trouble Since m middle life 
there is a veri rich anastomotic coronary circulation, especially in the left 
icntricle the eaih obliterative changes may not cause alterations m the myo- 
cardium A \er\ clear idea of the coronary circulation may be obtained by 
studring the excellent photographs m Gross’ book, which show the vascular 
changes as the^ occur through the decades 

As the obhteratne changes progress, further trouble is experienced by 
the patient, the pain becomes more severe and the attacks occur more fre- 
quentl) and vith less provocation Owing to the progressive diminution in 
blood supply, degenerative myocardial changes occur, coincidentally with 
muscle \\eakness, and dilatation and hj'pertrophy As the result of diminu- 
tion of the blood supph , serious functional disturbances in the heart muscle 
ma\ precede appreciable gross or histologic changes While much is still 
unknown wnth regard to the intricate physiologic reactions of cardiac metabo- 
lism certain processes are evident With the progressive narrowing of the 
coronarj arteries the rate of blood flow' through these vessels is undoubtedly 
retarded which tends to diminish the oxygen content, and to increase the 
carbon dioxide content of the ^enous blood This status not only tends to 
fa\or fatigue of the heart muscle, but actuall) promotes degenerative changes 
There is much evidence in favor of the concept that the fundamental, 
characteristic properh of the heart muscle, namely rhythmicality, w'hicli is an 
inherent quaht}, is the result of a plnsiochemic reaction w'hicli is alternately 
increased and diminished With the ad\ent of the string galvanometer, we 
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learned that electrical currents accompanying cardiac activity can be recorded 
and measured The electropotential of the heart is probably the result of the 
fundamental leaction rather than its exciting agent Quite early alterations 
in the physiology of the heart muscle are discerned by studying the changes 
in electropotential as recorded by the string galvanometer, thus much valuable 
information may be gained by the use of the electrocai diograph 

It IS well known that patients suftermg fiom angina pectoris of coronary 
origin present little or no evidence of cardiac disease The rontgenogram 
IS of little value in this condition as the lieait is not enlarged, but often 
the electrocardiogram reveals changes of marked diagnostic and piog- 
nostic significance 

T-wave negativity, oi inversion in certain isolated or combined deriva- 
tions of the electrocardiogram, are the most important and common abnormali- 
ties I have previously emphasized these findings, and have called attention 
to the high and early moitality among patients of whom these abnoimalities 
are recorded In order of importance T-wave negativity occuried (i) in 
combined Derivations I and II, (2) in Deiivation I alone, (3) in combined 
Deiivations I, II and III, and (4) m combined Derivations II and III These 
findings, of course, aie independent of the action of digitalis in pioducing 
T-wave negativity 

The giaphic changes next in frequency and importance are the aberiation 
of the QRS complex afifecting all derivations These changes likewise entail 
a high and early mortality If the foregoing abnormalities coexist, the mor- 
tality IS very high Clinical methods do not suggest a clue to the presence 
of significant T-wave negativity, and therefoie, the graphic findings are 
valuable and impoitant diagnostic and prognostic adjuncts Associated with 
aberration of the QRS complex in all derivations, howevei, fiequently quite 
definite and characteristic auscultatory changes aie detectalile, consisting in a 
lack of definition and of differentiation in the heart tones, resulting in a tic 
tac rhythm almost fetal in character 

The presence of these graphic abnormalities should preclude surgical inter- 
vention except in those cases in which operation is imperative, as in operable 
malignant disease, strangulated hernia, acute visceral perforation, acute sup- 
purative disease of the abdomen, or trauma from intra-abdominal hemorrhage 
Whenever there is evidence of a failing myocardium, and siirgeiy is not 
urgent, pre-operative cardiac preparation is indicated, the detail of which is, 
of course, an individual problem Usually the heart should be well undei' 
the influence of digitalis, but the drug must be administered with caution 
and intelligence, as occasionally a patient suffering from coronary disease is 
observed in whom the painful seizures are exaggerated as the result of 
administering digitalis The nitrites should be available during and after 
operation, and m my experience the most crucial time is when the patient 
first begins to be up and around A local anresthetic is always preferable, 
but ether well administered is not contra-indicated when the surgeon feels 
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that the operation can be performed with greater facility and speed with 
the patient asleep 

Co)oita)y Emhohsm and Thiomhosts Many sudden deaths in middle 
and later life are due to sudden occlusion of the coronaiy circulation by 
embolism An embolism of a small coronary artery is not always fatal, as 
m older persons there are rich anastomoses of the left ventiicle The size 
and location of the resulting infarct determine the seriousness of this accident 
The characteristic syndrome attending coronary embolism is the extremely 
sudden onset of excruciating pain, usually behind the lower sternum or high 
in the mid-epigastnum, with variable and unreliable ladiation One of the 
most characteristic features of the pain is its persistence until death relieves 
the sufferer, or, when the infarct is small and has not involved a vital area 
until the heart begins to recover from the severe insult The patient is in 
profound shock, with pallid cyanosis, cold peispiration, clammy extremities, 
rapid, shallow respirations later becoming the Cheyne-Stokes type, rapid, 
thready pulse, and the facies of extreme suffering The blood-pressure is 
low These symptoms are most often confused with the acute perforation 
of a gastric or a duodenal ulcer, the rupture of a distended gall-bladder, or 
acute hemonhagic pancreatitis 

Ph}sical examination, soon after the onset of the accident, may reveal 
onh weak, rapid heart tones, the rhythm at times being interrupted by prema- 
ture contractions and at times by respiratory anhythmia A few hours later 
a distinct pericardial rub is audible, usually to and fro in character, and heard 
best o^el the lower sternum This lub is due to the inflammatory reaction 
of the Msceral pericardium overlying the infarcted area If the infaict is 
large, the aiea of cardiac dulness will be found to increase, owing to the 
weakening of the muscle with the development of an out-pouching or so-called 
cardiac aneurism The upper abdomen may be distinctly resistant and almost 
rigid on palpation, falsely pointing to disease of the upper abdomen This is 
in part, at least due to the splinting of the diaphragm, a protective mechanism 
resulting from the patient’s attempt to reduce the excruciating pain 

Leukoc} tosis, as high as 15,000 to 25,000 usually occurs, completely mis- 
leading to the uninitiated Fevei, often attaining from 100° to 102° may be 
present within Iwentt-four hours The absence of pulsation in one or the 
other dorsalis pedis arterj in cases of acute coronary obstruction is noted at 
times, but the reliability of this sign is doubtful Electrocardiography is very 
helpful, gning a record Mrtuall} pathognomonic The T-w'are is marked!}' 
increased in amplitude and blends w'lth the dow'iistroke of R before its com- 
pletion In other words, there is a tendency of fusion between the R and 
the T-wa^es Sudden high amplitude, and peaked inversions of the 'I-w'aves 
also occur especialh if the patient reco\ers, and the infarction is presumabh 
small Pardee and Smith ha\e reported instances of this tyl>e m the heart 
in both dog and man 

The importance of prompt and correct recognition of acute coronar} 

528 



ANGINA PECTORIS AND ABDOMINAL SURGERY 

obstiuction IS evident since exploiation, foi an iinaginaiy abdominal accident 
would invariably lesult in death 

Syphilitic Aoititis It IS not uncommon to disclose syphilitic aortitis in 
the couise of a loutine examination, although it is not often recognized early 
In a lecent study of 140 cases, only 7 per cent could be classified as early 
In the piesent study anginal seizures occurred in 36 pei cent of the cases, 
and in the majoiity the oiigin and ladiation of pain weie typical Many of 
the bizarre cases closely simulated abdominal disease, and a number of the 
patients weie leferred with the diagnosis of gall-stones There is veiy 
little difference between the charactei of the pain of syphilitic aortitis and the 
anginal pains of coionaiy disease, but in the foimei the pain tends to last 
longei and is veiy likely to radiate dorsally besides being distributed else- 
where These slight variations are interesting, but have little quantitative 
value in the consideration of the individual case 

The diagnosis of s>phihtic aoititis rests on an accurate histoiy of infection 
and on the clinical symptoms, together with the accuiate inter jii etation of 
physical findings, and the evaluation of special laboiatory methods Syphilitic 
aortitis is much more common m males than m females, the latio being about 
5 to I This, of course, is also tiue of syphilis in general, and. supports 
Stokes’ theory that there is an inci eased immunity in women against the 
lavages of the Spnochceta pallidum Another important point in the histoiy 
of syphilitic aortitis is the long period from the manifestation of the primal y 
lesion until subjective and objective symptoms of aortic involvement become 
evident In our study this latent period was nineteen and one-half years 
In a recent publication I called attention to a physical sign veiy helpful 
in the recognition of early syphilitic aortitis In ordei to appreciate the 
probable mechanics concerned 111 the pioduction of this sign, a biief review 
of the pathology of the disease is necessary The aicli of the aorta is most 
often the seat of trouble, and next m frequency, the ascending aorta and 
descending aorta Klotz has shown that the Spiiochcvta pallidum gains 
entrance through the small lymphatics accompanying the vasa vasoinm The 
infectious process coming from without, first attacks the adventitia lesulting 
in periaortitis This explains the cohesion of the aoita to the surrounding 
structures, often observed at necropsy The media and the intima then 
become involved, and the disease is well advanced 

Years ago Potain called attention to a peculiar tamboui -like accentuation 
of the aortic second sound m certain patients with syphilis of the aorta 
Later, Longcope and McCrae emphasized this observation, but evidently it has 
since been forgotten Quite early m my experience with cardiovasculai 
syphilis I was impressed with this unusual and distinctive aortic second tone, 
but did not fully appreciate its importance until the opportunity was afforded 
of observing a patient for several years This patient had typical cutaneous 
syphilis, and was receiving rigorous treatment for syphilis at the time of 
the primary examination The only finding was the peculiar tympanitic accen- 
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luation of the aortic second tone The patient was again examined nine 
months later and this distmctne tone was absent, but a rough re\erberant 
s\ stohc murmur was heard at the aortic area, which was transmitted into the 
carotids At the end of eighteen months all the phenomena of a well- 
established aortic regurgitation were present I have since observed this 
sequence of events m five other cases 

The probable mechanics of this distinctive aortic second tone is interesting 
and plausible in -view of Klotz’s work Recalling the fact that the primary 
mvohement of the aorta is in the adventitia, it can readily be appreciated that 
the resulting periaortitis tends to dimmish the elasticit}' or resilience of the 
aortic -v^all The inrush of blood from the heart with a competent aortic 
\ahe causes a sudden and sharp closure resulting m the phenomenon described 
A rather rough reverberant s) stohc murmur at the aortic area, often trans- 
mitted into the carotids, is probably indicative of intimal invoh’^ement, and is 
evidence of a moderately advanced aortic syphilis With the appearance of 
the s} stohc murmur, the tympanic second tone usually disappears, and at this 
stage there is usualh a Aariable degree of hypertroph} of the left Aentncle 

The s\ phihtic process is retrogressive as well as progressive and e\ entualh 
the aortic Aahe leafiets or ring become imolved with the de\elopment of 
aortic regurgitation The signs of aortic regurgitation are too ^^ell known 
to need comment, it is an indication of ad\anced aortic syphilis The s\phili- 
tic protesb is associated with a marked tendenej to reparatne fibrosis which 
is responsible for much of the progressive myocardial damage Fibrotic 
changes of the aorta in the Mcinit} of the coronar\ orifices may ad\ance until 
theie is almost complete closure of the orifices The effect on the heart, as 
ihe result of the narrowing of the oiifices is identical with that of obliteratue 
disease of the coronaries themsehes The patients almost ahva 3 s have severe 
anginal attacks or seizures of parox} smal d} spncea Usualh the heart is 
considerabh dilated particular!) the left ventricle, and out of proportion to 
the attendant Inpertroph) 

In man) cases the electrocardiographic findings are identical w ith those 
trcquentl) obser\ed in cases of obliteratne coronary disease, that is, signifi- 
cant T-wa^e negativit) and aberration of the QRS complex in all dernations 
In the earl) and the moderate!) ad\anced stages of aortic syphilis the graphic 
records re\eal cerx little of importance 

A on-s\pJiilitic AoUitis — The most common non-s\ philitic affection of 
the aorta is atherosclerosis It is, in realit), a degeneratne rather than a 
true inflammator) process, occurring in the course of the progressne, more 
or less generalized arteriosclerosis of ad\ancing )ears, but at times is domi- 
nanth manitested It is a frequent accompaniment of the arterial degenera- 
tion of the cardio\ascular-renal s)ndrome ivith h)pertension Next m 
frequenc) is the aortitis due to rheumatic fe\er, practical!) always associated 
with and often secondar) to, endocarditis of the aortic \ahcs T)phoid fe\er, 
influenza and man) of the exanthematous fe^ers ha\e been ascribed as causes 
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of aoititis, but they piobably aie latliet infiequent causes Anginal attacks 
occur much less frequently with the non- syphilitic foims of aortitis The 
usual physical sign of the clisoider is a systolic aoitic murmur having a 
greater range of tiansmission, being at times distinctly audible well over the 
lower sternum It is, as a lule, moie prolonged than the muimur in cases 
of syphilitic aortitis, and is harsh, but does not possess the reverberant charac- 
ter of the former The aortic second tone is usually accentuated except when 
the aortic valves are incompetent When hypertension is present, the aortic 
second tone is very distmctl) accentuated, and often has a distinctly metallic 
quality The heait is enlaiged, and hypertiophy of the left ventricle 
dominates until failuie lesults, when dilatation pi ogresses dispioportion- 
ately Significant T-wave negativity is often revealed by electrocardio- 
graphic examination 

Aneurism Syphilis is the cause of aneuiism m most instances The 
condition is often associated with angina pectoris The thoracic aorta is 
usually the seat of aneurism, the arch and ascending portion most often, 
and the descending portion least often The pain of aneurism usually is like 
that 111 the typical descriptions of angina pectoiis, except that it usually is 
boring in character, tends to be more persistent, is likely to occur independent 
of cardiovascular overload, and often the dominant ladiation is doisal 

The physical signs of thoracic aneurism are too well known to enumerate 
them here There is no excuse to fail to recognize an aneuiism after caieful 
examination except when it has very unusual features I distinctly recall a 
case of large aneurism of the descending aorta that simulated, both m physical 
signs and m the rontgenogram, a large effusion of the left chest 

Aneurism of the abdominal aorta is rare , it produces pain often simulating 
that m surgical conditions of the abdomen The aneurism almost always 
occurs m the immediate vicinity of the celiac axis Aneurism of the abdomi- 
nal aorta is usually mycotic, the result of a weakening of the wall at a point 
of bifurcation, due to pycermc embolism Syphilis is the next most common 
etiologic factor, while trauma plays a lesser role Besides having pain, the 
patient is made uncomfortable by the epigastric pulsations, which often 
overshadow the pain The aneurisms are usually fusiform or diffuse, sac- 
cular dilatations of the abdominal aorta are less common Early recognition 
of abdominal aneurism is difficult and uncertain, and diagnosis is not possible 
u^til the pulsating tumor is palpable m the epigastrium A distinct systolic 
biuit or thud is often audible over the tumor Not infrequently the pulsations 
of the abdominal aorta of an undernourished, nervous patient, or the inci eased 
pulsations of the aorta of a patient with hyperthyroidism, are mistaken for 
aneurism although there is no occasion for this error The X-ray does not 
aid m the recognition of abdominal aneurism It is needless to say that 
operative intervention, if the aneurism is large, is contra-indicated unless 
absolutely urgent 

Adhesive Peucmditis Adhesive pericarditis, particularly if there is 
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cohesion of the pericardium near the base of the heart with the mediastinal 
structures, is often the cause of anginal pain usually m the chest, but occa- 
sional!} It IS entirely in the upper abdomen The pain ma} bear a definite 
relationship to cardiac o^erload Adhesive pericarditis results from inflam- 
mator} thoracic disease such as left-sided pneumonia, pleuritis, mediastmitis, 
emp\ema and so forth Primary extensive fibrinous or suppurative pericar- 
ditis besides causing adhes’ons between the two layers of the pericardium, 
max cause the sac to be bound to the mediastinal structures, or to the pleura 
Influenza has been a relatnel} common cause of mediastmopericarditis The 
diagnosis of the condition, as a rule, is not difficult It should be borne in 
mind constantly during routine examination of the chest, which usually reveals 
the salient diagnostic signs A careful scrutiny of the apex beat discloses 
r definite retraction of the intercostal structures during each s\ stole of the 
heart There are usual!} similar retractions posteriorly in the ninth to the 
twelfth intercostal spaces, the so-called sign of Broadbent In marked cases 
the whole lower left thorax woll be seen to be drawm in with each cardiac 
s\ stole The heart dulness is practical!} ahva}s increased, ^ar}]ng with the 
cegiee ol associated m}ocardial disease 0\ei the low^er sternum, and at 
times o\er the middle and upper steinum a distinct pericardial rub is audible 
With the jiatient leaning toiw^ard I ha\e repcatedl} obser\ed a rub w'hich 
othcrw ise w'as undetectable 

Ihe false reti actions of an enormously dilated heait must not be contused 
with the retractions of an adherent peiicardium 

I/i/ifd Slcno<;is — Chionic endocarditis of the mitral ^ahe wnth stenosis 
produces anginal attacks so infrequentl} that onlv its mention is warranted 
In the cases I haAe obser\ed the pain was limited to the chest 
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rEl.U)^\ IN SERGEBt, THE SU.TO FOCVDVTION 

Removal of the gall-bladder on the basis of the sxmptoms and clinical 
history in tlie absence of a local lesion, invites discredit on the judgment of the 
surgeon and the operation Sad experience has shown that gastro- 
enterostomy does not relieAe sjmptoms of peptic ulcer if there is no ulcer 
On the other hand, an attempt to remoTe the gall-bladder from a very sick 
patient, if se\ere infection, deep jaundice or other well-recognized contra- 
indications exist IS hazardous, and the risk unnecessary Under these con- 
ditions, a palliatne drainage operation with minimal interference is the 
procedure of choice Cholecystostomy will continue to hold a prominent 
place in biliarj surgery and will cure man} patients, but cholec} stectomy, 
when It can be safe!} performed, will do the most good to the greatest number 
The diagnosis of cholec} stitis in the absence of stones is often difficult, even 
when the gall-bladder is visible The presence of adhesions and enlarged 
regional lymph-glands, and the appearance of the In er will often help confirm 
an otherwise doubtful diagnosis It is generall} believed that the gall-bladder 
has a function, and should not be needlessly sacrificed, even though an indi- 
Mdual can live comfortably without it The diseased gall-bladder loses its 
function, which with the fact that more than 50 per cent of the patients 
whose gall-bladders hare been drained have had recurrence of sjmptoms 
requiring a second operation, seems to indicate that the best procedure is 
remoral of the organ in the presence of local disease Granted that remoral 
of the gall-bladder is justified, the surgeon rvill still be called on to treat a small 
group of patients rr ith persistent or recurrent sr mptoms A definite percent- 
age of these mil hare stones in the common duct rvhich probabl} rvere present 
at the time of the former operation 

The mimicry of upper abdominal diseases by an inflamed appendix, and 
Us frequent association rvith infection m the gall-bladder, make its removal 
almost a routine procedure in operations on the biliary passages Injurr 
to the ducts at operation, if not recognized and repaired at once, rvill surely 
demand later interference of a very formidable nature Of fortr -seven cases 
of stricture of the common duct which we recently reMewed more than half 
were located at the juncture of the c\stic duct where the gall-bladder had 
been remored and ma\ ha\e been the result of injury Careful technic and 
thorough exposure should prevent such injurj 
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We belie\e that the most potent cause of persistence of symptoms aftet 
cholec) stectom^ is delay of the patient in coming to operation Patients 
are often seen who have had definite symptoms of bihaiy disease foi ten or 
fifteen }ears many having suffered irieparable damage to the liver and 
pancreas It is misguided optimism, howevei, to expect that removal of 
the gall-liladder, although diseased and full of stones, will always ielie\e 
such patients of their s3'mptoms 

It IS becoming more generally lecognized, chiefly thiough the woik of 
Graham, that the Iner, pancreas and appendix aie commonly infected with 
the gall-bladder Peisistence of infection m these organs is often a cause for 
recurience of symptoms aftei cholecystectomy Such svmptoms may con- 
tinue foi seceial months aftei operation and then disappear, but m a ceitain 
number ultimate cuie does not result, and at the second opeiation the 
meagre findings do not explain the patient’s symptoms Having seen a 
niimbei of such patients relieved by diainage of the common duct, we selected 
fiom the recoids of the Mayo Clinic for detailed stud}' a series of twenti-four 
cases fiom a laige numbei in which secondary opeiations had been pei formed 
on the bihari tract No cases of stones in the ducts, stricture, biliaiy fistula, 
or othei gioss lesions, were selected 

ScAen of the twentv-foui patients were men and seventeen women The 
\oungest was twent} }eais and the oldest sixty-nine, the average age being 
foit}-fi\c Acais 

Sxiiipioiiis Occuning Bcfoic the Puinmy Opciaftoti on the Call-bladdci — 
Ihe longest duiation of sMiiptoms was fifteen yeais and the shortest, three 
months the a^elage being foi t} -three and one-half months Typicallv severe 
hepatic colic was associated in tw'enty-two cases, jaundice m ten, fevei m four, 
u])pei alKlominal pain not colicky in one, and leflex gastric symptoms in one 
The foiegoing simptoms coiiespond woth the history usually elicited from 
patients suflfenng from disease of the gall-liladder Attention is directed 
to the fact that the acerage duration of simptoms w'as moie than three and 
oiic-halt \cars Probabh no othei olmously suigical condition is allow'cd to 
piogicss so long 

Pinnmv OpciatiO)t — The primar} operation was performed in the Clinic 
in nine cases and elscwheie in fifteen Detailed information w'as available 
regarding tlic lesions in the nine cases while in the group of fifteen, data w'cre 
obtained from jiatients, based on the information guen them by their surgeons 
In bcicial instances the jxaticnts had letleis describing the findings at the 
original operation 

J he gall-bladder was diseased m e\er} case, in fifteen it contained stones, 
and m nine there was cholecistitis without stones Stones w'cre found m the 
common duct in two cases Pancreatitis w'as noted in four, and appendicitis 
in eight These lesions represent about the usual findings in a group of 
cases ot gall-bladder disease Primar} choice} stcctom} was performed in 
nineteen case-- the appendix w.is remoced in sixteen, at the time of the opera- 
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tion on the gail-bladdei m eight, and at some time pieceding the opeiation 
on the gall-bladdei in eight Cholecystostomy followed by cholecystectomy 
was pel formed m five cases The common duct was opened and a stone 
removed m one of these 

Symptoms aftei Cholecystectomy The time of onset of the post- 
operative symptoms varied from a few weeks to foui and one-half years 
Recently we saw a patient, not included m this senes, who had a lecurrence 
of S3miptoms seven yeais after cholecystectomy, but at the second opeiation 
theie was little evidence of disease In nine cases the symptoms appeared 
duiing convalescence and continued intermittently until the second operation 
In the lemaining fifteen the aveiage time of onset was two months after 
opeiation Sevei e colicky pam occuirmg in attacks similai to those pieceding 
the original operation was the cardinal symptom m all cases, and was the 
chief leason for seeking relief by a second operation Two patients had 
chilis and fever with the attacks, thirteen had jaundice following the attacks 
of colic, SIX of whom noted da) -colored stools We believe these symptoms 
were caused primarily by temporary biliary obstruction, although only slightly 
moie than 50 per cent of the patients had jaundice It has been shown 
experimentally in the dog that the common duct must be complelel)' olisti ucted 
for at least twelve hours in order to cause jaundice It is probable that 
there may be blockage of the common duct m man, long enough to cause the 
severe pain of sudden obstruction, which may be relieved before jaundice has 
had time to develop The duration of symptoms before the second opeiation 
varied from three weeks to seven years, the average being twelve and seven- 
tenths months 

When these patients were examined in the Clinic, the symptoms and 
clinical history seemed to wan ant the diagnosis of stone in the common duct 
The majority of patients who have severe colic following cholecystectomy, 
with associated chills, fever, and mteimittent jaundice, will be found to be 
suffering from stone in the common duct In twenty-thiee of our twenty- 
four patients such a diagnosis was made Pancreatitis was diagnosed in one 
case, one patient had evidence of biliary cirrhosis 

Second Opeiation The common duct was opened and explored In 
twent)-two cases a Robson dram was inserted into the common duct In 
two cases the duct was closed tightly by sutuie after the exploiation, but there 
was drainage of bile for several weeks The appendix was lemoved m five 
cases The stump of the cystic duct was excised 111 two In cases in which 
the common duct was drained the bile continued to discharge through the tube 
or fistulous tiact for from three to four weeks One patient died m the 
hospital from hemorrhage, cholangitis and biliaiy cirrhosis 

Findings at Second 0 pci atwn The most constant lesion was pancreatitis, 
not the hard interstitial type, but resemliling that termed by Deaver pan- 
creatic 1) mphangitis , it was present in seventeen cases The degree of 
involvement of the gland was one in four cases, two m seven cases, three in 
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fn e cases, and four in one case The changes in the pancreas were delerinined 
b\ palpation, and in a few instances b\ inspection of the gland It is fully 
apjireciated that this method of diagnosis is subject to considerable error, 
because of the personal equation of the surgeon Ke\eitheless it is recognized 
that advanced pancieatitis, and the type of gland resembling malignancy can 
alwajs be detected b} the experienced surgeon In none of these cases was 
the pancreas sufficient!} affected to suggest malignant disease Regardless 
of the degree of ln^ohement there w^as no biliar} obstruction at the time of 
the operation, nor was there any foim of intraductal obstiuction such as 
stone, because in eAer} case the common duct was opened and probes and 
scopes were passed freeh into the duodenum EMdence of cholangitis w^as 
piesent in three cases, and of hepatitis in most of the cases Enlargement of 
the regional hmph-glands w^as found m tw^o cases The liver w^as definitely 
enlarged in three cases and the spleen m two The common duct w^as dilated 
be}ond noimal size in all In tw'O cases there was a small granulating mass 
in the stump of the c}stic duct A diseased appendix w'as found m fi^e cases 
\dhesions of the usual kind follownng operations on the gall-bladder were 
present in eighteen cases but theA w^ere not causing obstruction of the ducts 
and were not considered lesponsible for anv of the major sjmptoms Tw’^o 
negatne exploiations w'ere performed, that is, no actual lesions w^ere found, 
although drainage of the common duct w'as established for empiric reasons 
Questionnaiies w'ere sent to all patients in an endeavor to learn their 
present state of health and wdiether they had had a return of sjmptoms We 
were able to obtain information concerning the ultimate result m tw^entj-two 
ot the twent\-four cases Three patients are dead One died from unknowm 
causes after leaMiig the hospital, and one died two years after operation 
from “general collapse,’ but had been completely relieved of the s}mj)toms 
for which the opeiation was performed Three patients still complain of their 
lormei sjmptoms, one has biliar\ cirrhosis, one has se\ere attacks of pain 
associated with cla} -colored stools, and the other, while still hacing pain and 
discomfort in the epigastrium, does not hace the sec ere colics that he had 
before operation Sixteen patients hace been entirely rebec ed ot their 
semptoms !Most ot them obtained rebel in from four to six cc'eeks alter 
operation One continued to hace semptoms for one cear and another for 
four cears but both are nocc in good health 

Djscusmou — We behcce that these results justif} the course of surgical 
treatment cchich ccas carried out m this group of jiatients As usual, empiri- 
cism has led the ccac and it remains for theorc and experimentation to estab- 
lish the correct explanation 

I here seems to be little doubt that intermittent biharc obstruction ccas 
the mam cause of scmjitoms Stone in the common duct ccas suspected, but 
not found at operation Of course a stone mac hace passed, but there ccas 
no ecidcnce of it and the common duct ccas normal except for dilatation and 
.t tontamed normal bile There ccas no other form of intraductal obstruction 
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as ui every instance the ducts weie carefully explored and found to be free 
We believe that the explanation lies in the persistence or lecmience of infection 
in the hvei and pancreas, and in a few instances, in the appendix The theory 
of infection is further home out by the fact that the majority of patients 
weie relieved by prolonged drainage of bile to the outside A considerable 
numbei of patients with cholecystitis have involvement of the pancreas, and 
usually the panel eatrtis will subside following removal of the gall-bladder 

It is well known that disease of the pancreas such as cancer of the 
pancreas, and the hard interstitial type of pancreatitis, can give rise to 
obstruction of the common duct and jaundice It represents more or less 
permanent biliary obstruction, characterized by jaundice, slow and painless in 
onset, but constant and progressive It is not generally recognized that the 
pancreas can be responsible for intermittent biliary obstruction, but we believe 
that the cases herein reported aie examples of this condition A number of 
yeais ago, Morison called attention to the analogy between the biliary and uri- 
nary systems Gradual obstruction results m painless dilatation of the proximal 
ducts, while sudden complete obstruction causes rapid distention and pain 
In this analogy, the pancreas, from a mechanical and anatomic standpoint, 
may be likened to the prostate Intermittent obstruction at the outlet of the 
bladder can be caused by infection in the prostate, while obstruction, more or 
less peimanent m character, results from hypertrophy or malignancy The 
swollen, oedematous gland of pancreatic lymphangitis, the type associated with 
cholecystitis, might in a similai manner, cause intermittent bihaiy obstuiction, 
colic, and even jaundice The normal gall-bladder functions as a tension bulb 
in the presence of common duct obstruction as in cases of carcinoma of the 
pancreas After removal of the gall-bladder any sudden obstruction to the 
common duct causes rapid distention of the pi oximal ducts with resulting pain 
If the elasticity of the gall-bladder has been destroyed by disease, or if it 
has been removed, pancreatitis may be the cause of biliary obstruction, severe 
colic and jaundice This is probably the explanation of events in some 
cases of cholecystitis without stones, in which severe colic and jaundice 
have occurred 

After reviewing the histones of these patients, we are convinced that 
an accurate diagnosis cannot always be made The symptoms are those of 
mtermittent biliary obstruction, the usual cause of which is stone in the 
common duct The surgeon should not be disappointed if he occasionally 
fails to find a stone Drainage of the ducts will relieve the symptoms in 
most cases 
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ACUTE APPENDICITIS IN CHILDHOOD 

A STUDY OF 145 CASES OBSERVED AT BELLEVUE HOSPITAL 
OF NEW YORK CITY 

By Fenvuck Beekji^n, MD 
OF New York, N Y' 

The 145 cases of acute appendicitis analyzed in this paper constitute a 
series of consecutne cases operated upon on the Children’s Surgical Service 
of the Fourth Surgical Division, Bellevue Hospital They include children of 
ages up to thiiteen )'ears These patients were treated in the hospital troin 
December, 1919, to January, 1923, inclusive, a period a little longer than 
three }ears After discharge from the hospital they were kept in touch with 
b\ means ot our “Return Clinic” We have lieen able in this way to see 
peisonall} the late lesults of 126 out of 134 of our living cases, a percentage 
of 94 02 In addition, one case was seen b} our social workei and one we 
heard from b} letter, six we weie unable to tiace 

In all statistics of final results our figures are based entirely upon the 
126 cases which ve ha\e been able to see personally On none was the 
final examination made at a period less than six months after dischaige from 
the hospital and in some the period between discharge from the hospital and 
final examination was as long as three yeais 

To include a case as one of acute appendicitis, the lecoids had to slate 
dcfiniteh that there were gross pathological lesions of acute inflamma- 
tion present 

Tlie procedure as earned out in these cases was as follows As soon as a 
diagnosis vas made the patient was operated upon, the usual incision being 
the light rectus, with separation of the muscle fibres In all theie were 113 
cases in ^^hlch this incision vas used, the jMcBurne} gridiron incision being 
emplo^ed onh thiit}-tvo times An analysis of incidence of incisional hernia 
in relation to these tvo t\pes of incision could not be made as the McBuiney 
incision was seldom used in the more se^ere cases The reason for using 
the right rectus incision so often in children is that w'e feel it gives a verv 
much better exposure permits easier exploration, and is more flexible for 
adaption to new conditions when a mistake has been made in diagnosis The 
klcBurncN is most uselul where it is known that there is an abscess imine- 
diateh lielow the position of the incision The appendix w'as remo\ed In 
means of tlie cauter\ , the stump lieing ineerted into the caecum In means 
of a purse-string stitch of linen thread and reinfoiced wuth a few' peritoneal 
stitches of number o chromic In a few cases the appendix was merely 
ligated as the c.ecal wall was too indurated to allow in\ersion 

Drainage of the peritoneal caMt} was used m all cases in which the 
apiKndix had perforated and also in those in which marked induration of the 
tissues surrounding the ap]>endix was present In abscess cases, a single 
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dram m the cavit} was usually sufficient, but in the cases of spreading 
peritonitis a drain was usually placed in the pelvis as well as in the right 
lumbar gutter The ordinar} cigaiette dram a wick of gauze surrounded by 
rubber dam was used, the abdominal wall being closed m layers about it 
Following operation, fluids weie pushed usually b} means of enteroclysis (tap 
water with 5 per cent glucose and 5 per cent soda bicarb) or in the very 
sick hypodeimoclysis was resorted to No post-operative catharsis was used, 
for we found that enemas were quite sufficient to control distention, m the 
more severe cases we have used stupes 

Blood tiansfusion by the whole blood method was found to be very 
beneficial m the long-drawn out cases of sepsis 

The cases have been classified into three gioups Those that had not 
perforated, those that had peiforated and in which there was free purulent 
exudate m the peritoneal cavity, a spreading peiitomtis, and those of per- 
foiation m which the exudate had been localized by adhesions and formed 
an abscess 

The incidence of acute appendicitis among children is of interest from 
the standpoint of age m the fiist 5 yeais of life we had 17 cases, or ii 7 
per cent of our series, from the 5th year to the 13th there were 128 cases, 
a percentage of 88 3 , the greatest numbei of cases, 30, or 20 7 per cent of the 
whole, weie found to be of the age of ii , our youngest case was 20 months, 
the average age was 9 years , the number of cases for each age increased up to 
II, where it seemed to reach its maximum This is shown very well 111 the 
accompanying table 

Table I 


Age 

Male 

Female 

Total 

% of senes 

I 

I 

i 

I 

7 

2 

4 

I 

5 

3 5 

3 

2 

1 2 
i 

4 

2 8 

4 

4 

* 3 

7 

48 

5 

3 

I 

4 

2 8 

6 

7 

6 

13 

89 

7 1 

6 

4 

10 

68 

8 

10 

8 

18 

12 4 

9 

13 

6 

19 

13 2 

10 I 

14 

6 

20 

! 139 

II 

19 

II 

30 

20 6 

12 

8 

6 

14 

96 

Total 

91 

54 1 

145 

i 

100 
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There \\as a ^er^ decided difference m the U\o sexes, 91 males (628 per 
cent ) compared with 54 females 

In our 145 cases we had ii deaths, a mortalit} of 7 58 per cent The 
accom])ani ing table show s the age and immediate cause of death 


Table II 


\pe 

Sex 

! 

Ttmc skI 
bet ore 
operation 

Addittotial 

diagnosis 

Time bet'«\een 
operation and 
death 

1 Apparent 

cause 
of death 

20 mos 1 

M 

3 da\s 

Spreading 

peritonitis 

Less than 24 hours 

Toxsemia 

i 

2 ers 

T 

4 da\s 

Spreading 

pentomtis 

Died on table 

1 Toxaemia 

2j2Crs 

M 

3 da\s 

j Spreading 

1 peritonitis 

Less than 24 hours ! 

Toxasmia 

2 K ^rs j 

M 

6 da\ s j 

j 

Abscess 

1 

27 da}S 

Fecal fistula Secon- 
dar} abscesses 

25^\ts 

M 

2 da} s 

1 

Spreading 
pentomtis ] 

Immediatel} after 
operation i 

Toxsemia 

3 ' 

F 

1 

3 da\ s 

Abscess 

3 hrs after opera- | 
Won suddenlv ' 

Status h mphaticus 
(autopsx ) 

5 ^rs 

r 

! 

2 dacs 

Spreading 

pentomtis 

Less than 48 hours 

Toxaemia 

9 ^rs 

M 

12 dacs 

Abscess re- 
trocecal 

Less than 24 hours 

Shock 

10 \rs 

! r 

1 

1 

2 dats 

Spreading 
, pentomtis 

7 da\s 

Sepsis (con\ ulsions) 

10 \rs 

r 

2 d ns 

Spreading 

pentomtis 

Less than 24 hours 

Toxaemia 

II \rb 

1 r 

! 

j 3 dd\ s 

t 

j Spreading 

1 pentomtis 

Less than 48 hours 

j Tovcmia 

1 


5 'n Ties 61c laUs 

S dtTths 'o’n sprc'^dinj pcntonitis 73 per cent 
A\L’‘ap:e aj c at death 3 ? >cars 

sicl o-e opera icn 3 4 da\ s 

In the fi\e }ears of life there were 17 cases with 6 deaths a mortaht} 

35 In the second half of this decade (that is from the 5 ^^' 

tlirfiugli the loth }ear) there were 64 cases with two deaths a mortalit) 
ot 31 per cent The mortaIit\ for the first decade (from birth to 10 
\carv) pS per cent From the beginning of the 5th to the T3th a car 

there were 12S ca^es with 5 death*: a mortahu of 39 per cent It is to be 
noted tliat the highest niortalit\ was m children under 5 \ears of age fne 
mfittalit} rate of the girls vas just twice that of the lx)\s f female 111 per 
cent male 5 5 ])er cen^ I 

Eicrht deaths occurred in patients with spreading peritonitis and 3 with 
There wa< no mortaUu among the cases m which perforation 
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had not taken place The aveiage age of children who died was 5 3 years, 
the aveiage time sick before opeiation was 3 4 days 

There were cases of spreading peritonitis and 53 with abscesses, leaving 
48 in which the appendix had not perforated , and of these 4S cases 40 were 
not drained Thus the appendix had perforated in 97 patients, 67 pei cent , 
or two-thnds of the admissions All cases (21) under the age of 6 years 
had peifoiated, 14 having spreading peiitonitis and 7 abscesses After this 
age there was no appieciable cliff eience fiom yeai to year The moitality 
for perforated cases was 1 1 3 per cent 

Table III 

Time Between Onset of Symptoms and Operation 


fNot drained 
Unperforated^ 

I, Drained 

[Spreading peritonitis 
Perforated! 

[Abscess 

Total cases 


No of 

Per cent 

cases 


40 

27 6 

48 

33 f 

8 

56 

44 

304 

97 

66 Q 

33 

364 

143 

100 


No of days 
preceding 
operation 


1 7 

1 7 
1 9 


2 5 
45 


3 


S pi coding Peiitonitis Of the cases with spieadmg peiitonitis the period 
between onset of the disease and opeiation was an aveiage of 2 5 days The 
longest was 8 days, but tins was appaiently a case in which an abscess had 
ruptuied, the sboilest peiiod was 14 hours Of the peiitonitis cases 8 died, 
18 2 per cent , and these patients accounted foi 72 pei cent of all deaths 
Theie weie ii cases whose convalescence was complicated , 2 had pneumonia, 
7 had secondary abscesses, in one the wound buist open on the 8th dav, 
and one had chionic sepsis, it being the only death among these cases with 
complications Of the lemaining 7 deaths, i died on the table, 4 died a few 
houis aftei opeiation, and 2 lived for at least 48 houis after opeiation, death 
in three being due to toxfemia 

Abscesses — Of the 53 cases with peiforation and abscess formation the 
operation was performed on an average of 4 5 days after the onset of the 
disease, the longest time being two weeks and the shoitest 36 hours Ihe 
lemainder of the total deaths, three m all, had abscess (5 7 per cent mortality 
for the gioup) One of the cases died of status lymphaticus a few hours 
after opeiation, the second died apparently from shock, and the third died 
from sepsis at the end of 4 weeks In one case the patient had been 
operated upon two years pieviously at another hospital for an appendicular 
abscess, but the appendix had not been lemoced, and 111 another we did not 
remove the appendix, as it was too adherent to the wall of an abscess There 
were 2 cases of post-opeiative pneumonia, one being complicated with a 
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suppuratne pleurisy and facial erjsipelas There were 7 cases ,vhich had 
secondar} abscesses, of which 2 developed fecal fistulas, another with 
multiple abscess developed empyema 

Unpcifotated Ca^cs There were 8 cases m which no perforation of 
the appendix occurred, though the abdomen was drained In this group the 
a\erage period between onset of the s}mptoms and operation was i 9 davs, 
there were no deaths One case de\ eloped multiple secondary abscesses, and 
another an osteom3ehtis of the right femur 

There nere 40 cases m which the peritoneal cavity was not drained, m 
one of which the abdominal wall was drained The average period before 
operation in these was i 7 days There were no deaths nor complications 
except for two infections of the abdominal wall 

Complications — There were 15 cases which had secondar} abscesses, 
103 per cent Of these ii nere located between coils of intestines, i W'as 
subdiaphragmatic and 3 w'ere in the region of the right kidney One of the 
cases, wdiich had an abscess in the kidney region, also had a pelvic abscess, 
7 of these abscesses followed spreading peritonitis , 7 follow'^ed perforation 
of the appendix with abscess and i de^ eloped in a case which had not per- 
forated but was diained The subdiaphragmatic abscess follow^ed a retio- 
ca3cal appendix with abscess 

Infection of Abdominal IV all Two cases had infections of the abdominal 

wall, both of which had been closed without drainage 

Post-opc) ative Pneumonia There w'ere 4 cases (27 per cent) which 
de\ eloped pneumonia after operation, 2 of the light lung and 2 of the left 
Empyema — Of the 2 cases (14 per cent) of emp}ema, both upon the 
right side, one followed a post-operative pneumonia and the other w'as an 
extension from a subdiaphragmatic abscess 

Fecal Fistulas There w'ere 2 cases (14 per cent ) of fecal fistulas, both 
in cases complicated with abscesses One of these died upon the 28th day 
alter operation 

In addition there was i case of facial er}sipelas, followung a post-operatn e 
pneumonia, and a case which der eloped an osteoin}elitis of the upper end of 
the right femur about four months after discharge from the hospital , that 
this had an} thing to do w itli his appendicitis is doubtful 

Hernia — ^There were 16 cases of incisional hernia, a percentage of 127 
for all and iS for those that were drained In addition there were 3 recent 
cases in which the note on the chart showed that there was relaxation of 
the muscles but no real sac Ihese are not included among the hernias, 
a‘- 8 other cases, with relaxed musculature noted some three or tour months 
•’iter discharge later de\ eloped a strong abdominal wall without further 
treatment There was no difterence in predisposition to hernia in either sex 
Incidence to age showed a gradual decrease m the frequency of this sequela: 
as age ad\anced 
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Table IV 

Relation of Age to Occurrence of Inctstonal Herma 


Age 1 

No of cases 

No of 

Percentage 

followed in senes 

hernias 



2 

I 

0 

0 

3 

3 

0 

0 

4 

5 

0 

0 

5 

2 

2 

1 

100 

6 

12 

I 

8 3 

7 

9 

4 i 

44 4 

8 

18 

2 

II I 

9 

16 

3 

18 9 

10 

18 

1 ^ 

III 

II 

29 

1 ^ 

68 

12 

1 

1 ^ 

0 

Total 

j 126 

j 16 

12 7 


Eleven oi the hennas have since been opeiated upon and apparently cured 
All heinias developed in cases that had been drained, 8 followed spreading 
peritonitis, y abscesses, and i was a sequel to operation upon an unper- 
forated appendix that was diained 

A special study was made of the recoids of these cases 
Of the i6 cases, which developed henna, m 12, portions of the abdominal 
wall about the wound sloughed to a greater or lesser extent In 6, secondary 
abscesses developed winch had to be drained, eithei tlnough the original 
wound 01 through a counter incision In 3, the edges of the wound separated 
In I, a fecal fistula developed, and in 2 cases, there was an actual prolapse 
of a coil of intestines through the wound Additional causes were severe 
distention with continuous vomiting in 6 cases , and in all there was more or 
less loss of muscular tone, because of their long di awn-out convalescence, the 
temperature being raised on an aveiage of 20 days for all cases 

In Case 80 no reason could be found for the later development of hernu, 
but as this patient had a rise of temperature for 15 days following the opera- 
tion there must have been some condition present which was not recorded 
Where the hernia was small, its location was in the portion of the scar 
through which the dram had passed The average stay in the hospital of 
these cases which latei developed hernias was 34 7 days 

The accompanying table tabulates the possible cause of hernia amongst 
these cases 
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Table V 


Cisc 

Xo 

Sloughing, of 
abdomin'il y>^\\ , 

Secondary 

abscess 

Separation 
of wound 

Fecal 

fistula 

Evisceration 
of loop of 

Distention 

and 

No 

apparent 

about wound 

edges 

intestines 

straining 

cause 

19 

1 

I 

+ 




+ 


21 

+ 





+ 


23 

+ 







33 

1 

+ 







40 

+ 

+ 






46 


+ 






63 

+ 

+ 

+ 

+ 

+ 



80 







+ 

85 

+ 







90 

+ 







93 

+ 

+ 




+ 


95 

+ 





+ 


114 



+ 





129 

+ 

+ I 






133 

+ 





+ ' 


139 





+ 

+ 



There were 6 cases which de^ eloped large keloids in their scars, 4 of these 
had been drained and the remaining two healed by primary union 

Svuipioiuaiology — The onset of the symptoms was usuall}'' sudden, with 
sc\ere general colick} pain, which later became localized and constant 
Vomiting ^^as an almost invariable S3miptom where it had not taken place 
earl} in the disease, we found that it almost ah\ays followed the giving of a 
cathartic 'v\hich ^^as so often prescribed before the patient was admitted 
Of the non-perf orating cases 41, or 85 pei cent , had vomiting as a symptom, 
and 2 of the remaining 7 ^^ere nauseated, of the 44 cases of spreading 
peritonitis 43 or 977 per cent \omited, the remaining patients being naus- 
eated and of the cases complicated uith abscess 44 or 83 per cent , vomited 
2 of the remaining 9 being nauseated 

The temperature nas ah\a\s raised, the ele\ation apparently depending 
upon the amount of tissue imohed b} the inflammation In the cases that 
had not perforated the mean temperature ^^as loi 3°, the highest temperature 
recorded in this group being 104® and the lowest 99° There ^^cre 8 cases 
in this group of 48 ^\lth a temperature between 99° and 100° In the 
spreading peritonitis group, the mean temperature w^as 102 and the tw^o 
extremes were 105° and 99^, the latter being the enh one under 100° In 
the abscess cases the mean was loi 5°, the maximum 104^ ana the minimum 
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996° Theie were only two cases with tempeiature under 100'^ among 
the abscess cases 


Table VI 

Tempej ainre, Pulse and Respiration 


Diagnosis 

Mean 

temperature 

Mean 

pulse 

Mean 

respiration 

Relation of 
respiration to 
pulse rate 

Unperforated cases 

loi 3 


25 

45 

Spreading pentomtis 

102 I 

127 

32 

4 

Abscess 

loi 5 

116 

28 

41 


The pulse and respiratoiy lates were increased in almost all cases They 
were lowest in the unpeif orated cases, the mean being, pulse 113, respiration 
25, and highest in the spreading peritonitis group, pulse 127, respiration 32, 
while the abscess cases had a mean pulse rate of 116 and respiratory rate of 
32 The ratio of respiiatory rate to pulse was in inverse order to the above, 
spreading peritonitis 4, abscess 4 i and unpei forated 4 5 

The 48 cases in which the appendix had not perforated, all except 6 had 
well-localized tenderness but no rigidity, and in only i was the tenderness 
and rigidity general In the cases complicated with spreading peritonitis, 
tenderness and rigidity were general over the abdomen, except in 10 cases 
where these signs were confined to the riglit side In the cases accompanied 
by abscesses the signs were localized over the site of the disease m all but 
9 cases , of these latter, the tenderness and rigidity was general in 8 and in 

1 case there was no iigidity It was stated in the histones that a mass 
was felt by abdominal palpation, in 18 (34 per cent ) cases of abscesses and 

2 (4 5 per cent ) of spreading peritonitis , where rectal masses were felt, i 
was m a case of spreading peritonitis and 3 had abscesses 


Table VII 


Abdonnnal Stgns 


Diagnosis 


Unperforated cases 
Spreading pentomtis 
Abscess 

All cases 


No of 

Tenderness 

Rigidity 

Mass present 

cases 

Local 

General 

Local 

General 

Abdominal 

Rectal 

48 

47 

I 

43 

I 

0 

0 

44 

10 

34 

9 

35 

2 

I 

53 

45 

8 

44 

8 

18 

3 

145 

102 

43 1 

96 

44 

20 

4 


The leucocyte and differential counts were variable, high counts (30,000) 
and high percentages ot polymorphonuclear leucocytes ( 94 per cent ) were 
found in cases of all three groups There were no normal counts It can be 
said that both counts appeared to rise proportionally in the following order 
cases that had not perforated, those with spreading peritonitis and those 
with abscess 


35 


545 



FENWICK BEEKMAN 


T\ble VIII 

Leukoc^le and Diffcrcnhal Counts 


Diagnosis 


Mean count 


Mean per cent of 
polymorph count 


Unperforated cases 
Spreading pentomtis 
Abscess 


17,400 

18,900 

20,700 


84 

85 

86 


From a prognostic or diagnostic standpoint no deductions could be drawn 

Diagnosis — It is unfortunate that our records do not show accurately 
the number of mistakes that were made in diagnosis, however, we do 
kno\\n that during the period that this series coveis, six cases of pneumonia 
were operated upon for acute appendicitis, 5 lobar pneumonias, 4 of the 
right lung and one of the left, and one case of right bronchial pneumonia 
^\Ith diaphragmatic pleurisy There were 2 cases of pneumococcic peritonitis 
which were mistaken for pentomtis caused by appendicitis and at least 2 
cases of mesenteric I3 mphadenitis 

In one child of 2 }ears of age an abscess mass was mistaken for an 
intussusception In another, a non-rotated csecum with a perforated appendix 
situated under the liver caused a delay of two days m time of operation 
And in 2 other children inflamed appendices which were adherent to the 
bladder caused urinar} s)mptoms 

Hospitalization — Of those wdio lived, the number of days spent in the 
hospital bore direct relation to the time at which the operation was performed 
after the first s} mptoms appeared, and consequently upon the time at which 
the diagnosis w'^as made 


T\ble IX 

Relation of Time of Operation after Onset of Disease to the Time Patient~'Spent ^n Hospital 


Time sick before operation 


No of cases 


Mean time spent in hospital 


1 day 

2 da^s 

3 cia3s 

4 da\s 

5 da\s 

6 or more daj s 


43 

29 

26 

12 

7 

17 


169 days 
20 6 days 
23 6 days 
29 9 days 
34 6 days 
25 5 days 


Those cases \\hich \\ere closed without drainage spent an average of 
142 da}S in the hosjDital, the unperforated appendices, which were drained, 
19 I da\s, spreading peritonitis 246 da}s, and the abscess cases 276 days, 
the a^erage number of da>s for all cases w^as 22 3 

Conclusions and Comments The outstanding fact brought out in this 
anal} SIS is that an earl} diagnosis with operation reduces mortality, prevents 
de\elopment of complications, shortens com alescence, and makes sequelae, 
such as incisional hernia, less apt to develop While this is not new, since 
e\cr} recent statistical paper on acute appendicitis has demonstrated the same. 
It is wortln of repeated emphasis 
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The incidence of the disease m children is of interest In the very young 
(under five) it is a comparatively rare condition, gradually increasing in 
frequency until adolescence when its occunence is as common as in the young 
adult Bancroft in his series of 584 cases had 65, or ii i per cent , in the 
first decade, while the author f in a previous analysis of 500 cases had 42, 
or 8 4 per cent Our youngest case was 20 months and only 1 1 7 per cent 
were under the age of 5 rears Undoubtedly in a large number of children 
under 5 years of age acute appendicitis is not recognized, but yet the inci- 
dence would not seem to be as great as in the second five years of life 

The morbidity and mortality has an inverse relation to the incidence 
In the young (under 5 yeais) the prognosis is grave, almost all perforate 
(100 per cent in this senes), and the mortalit)^ among these was 35 per cent 
As the age increases the mortality decreases For the second five years it 
was only 3 i per cent , foi the whole of our series 7 5 per cent , and for the 
first decade 98 per cent Bancroft showed a mortality of 109’per cent for 
the first decade and 2 4 per cent for the second decade, and Beekman, Smith 
and Everingham had 16 per cent for the first and i 2 per cent for the second 
The higher mortality in the young would appear to be due first, to difficulties 
in the diagnosis, and second, to the failure of the peritoneum to wall off the 
process and the lack of resistance of the individual As adolescence is 
approached the resistance of the body is increased and peritonitis is less 
commonly seen If the cases under five years of age were eliminated our 
mortality would have been 3 9 per cent instead of 7 58 per cent , which is 
approximately the same as is found among adults, Bancroft’s mortality being 
42 per cent and the author’s previous series 6 8 per cent In children, if 
operation is performed before perforation takes place, the mortality should 
be almost nil 

Acute appendicitis is twice as common in boys as it is m girls, but the 
moitality for the latter is double that of the formei This is similar to 
conditions found in the adult Bancroft had 63 7 per cent males, 36 3 per 
cent females, with 3 7 pei cent mortality of males, and 5 2 pei cent females 
Perforation is much more common among children than m adults 
and spreading or diffuse peritonitis is relatively more frequent than 
abscess formation 

S preading pentomtis Abscess 

This senes (children) 344 ^64 

Bancroft (all ages) 108 228 

Beekman, Smith and Everingham (all ages) 90 210 

The mortality of cases with spreading pentomtis or abscesses is about the 
same as found in a general series 

The convalescent post-operative complications, with the exception of 
secondary abscesses, developed in about the same numerical proportion 
as m the adult, though they were not as varied We did not see any cases 
* Jour Am Med Assn , 1920, vol Ixxv, pp 1635-1638 

T Beekman, Smith and Everingham Am Jour Med Sc , 1917, vol chv, p 490 
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with post-operatn e phlebitis or emboh Secondar} abscesses were much 
more commonly found than m a general senes We had 103 per cent 
of these Bancroft 42 per cent, and Beekman, Smith and Erermgham 
2 per cent This may be accounted for In the apparent fact that children 
wall off infection with adhesions slower than adults allowing a dissemination 
ot pus among the coils of intestines No serious complications developed 
in an} of our undramed cases 

Incisional hernia followed operation for acute appendicitis much more 
frequently than m adults, in this senes 128 per cent Bancroft reports for 
the first decade 17 i per cent and for his general senes (all ages) 9 8 per 
cent General bulging of the muscles to the mesial side of the scar, uhich 
was so often found short!} after opeiation and which later disappeared, was 
probabl} due to transitory injury to the innervation of this part of the 
muscle and was corrected wdien the axis cylinders of the efferent nerves 
were reestablished Bancroft reports the same condition m adults, which 
he did not class as hernia 

Predisposition to hernia is more common in younger children than in those 
approaching adolescence This can be explained b} the apparent poorer 
resistance to infection, with a longer convalescence, and less highlj' de\ el- 
oped musculature 

All the cases that later developed hernia, except one, had some loss of 
tissue of the abdominal wall or a separation of the edges of the wound 
The loss of tissue was from sloughing in w'ounds that had become badly 
infected from the secretion about the drams The amount of slough appa- 
rent!} depended upon the rirulence of the infection and interference with 
blood suppl} b} sutures or the pressure of products of inflammation confined 
between tissue planes It w'ould seem that the important factor is the 
breaking dow n of the wound in the peritoneum The peritoneum is adherent 
to the trans\ersahs fascia When closed the tw'O are sutured as one, the 
plane of tlie serous surface remaining parallel wnth the planes of the abdomi- 
nal wall and being strengthened b} the transversahs fascia Ihis should 
pre\ent jirotrusion of abdominal Mscera until the other elements of the 
abdominal wall ha^e healed If the w'ound in the peritoneum sloughs, the 
edges of the peritoneum and transiersalis fascia are separated and there is 
also sloughing of the superficial la^ers and more or less protrusion of 
abdominal contents The serous surface now^ closes o\er by contmuit}, the 
edges of the trans\ersahs fascia remaining separated As the edges of the 
serous •surface ad\ance the^ are deflected outw’^ards b} the protruding viscera 
and final!} come in contact wnth the under surface of the skin, which is also 
healing b\ contmuit} The peritoneum adhers to skin and prerents the edges 
of the separate Ia}ers of the abdominal w^ail from coming into contact w'lth 
each other Thus if sloughing of the wound is prerented, hernia should 
follorr less frequent!} 

Bancrott states that upon the Second Surgical Dirision of the Xew York 
Hospital “ It has been the general principle to make the incision in the fascia 

o48 


ACUTE APPENDICITIS IN CHILDHOOD 


and muscles comparatively small m older to dimmish post-opei ative sloughing 
in the diained cases, when the incision is large it is necessary to suture the 
aponeurosis, theieby buiying foieign bodies and interfering with the blood 
supply of a tissue, eaily subject to bacteiial infection” f r “In the 
case 111 which diainage is employed, if the incision is small, only the 
peritoneum is united about the diain, no sutures being placed m aponeuiosis, 
muscle 01 skm ” With the above procedure the peritoneal edges are coapted, 
and as there are no pioducts of infection in close contact and under pressuie 
to interfere with circulation, the peiitoneum heals by primary union, its 
continuity being in its original plane and not out toxvaids the skm suiface 
The muscle bundles tend to come together o^el it because of the direction 
of then pull, but do not inclose infectious material which might otherwise 
cause necrosis of tissue, and the aponeurosis and skin, being left wide open, 
allow free drainage In leceiit cases drained m this mannei the wounds 
heal with no sloughing, their surfaces being coveied only with a small 
pyogenic membrane which soon disappeais The muscle fibres adjust them- 
selves over the peritoneum which has healed by piimar}< union, and complete 
healing of the wounds is slioitened, as they do not need re-openmg to allow 
for drainage of sloughing tissues 

Like most diseases in childhood acute appendicitis starts abruptly, the 
child suddenly being seized with acute abdominal pain ana soon after \omit- 
mg Vomiting is an almost constant symptom, being present in 85 per cent 
of the non-perf orated cases, 97 7 per cent of the peiitonitis cases and 83 per 
cent of those with abscesses It is such a common piactice to give cathartics 
to childien as soon as they complain of pain in the abdomen that almost all 
of the patients admitted to oui waids for appendicitis have had some form of 
purgation If they had not vomited before, they usually emptied their 
stomachs after its admmisti ation It would seem quite piobable that 
cathartics are accountable for a large number of the early perfoiations which 
take place in children 

All children with acute appendicitis show some rise of temperature , it 
is seldom high, usually under 103° Cases with spreading peritonitis usually 
have a higher reaction than those with abscesses or the unperforated cases 

The pulse is accelerated 111 all cases but is not as lapid as might be 
expected, except in those who are maikedly toxic 

The respiratory late appeals to be inci eased, apparently in proportion to 
the amount of peritoneal sui face involved, as it is highest in the perforated 
cases and lowest in the non-perforated 

Apparently moie can be told of what condition is present from careful 
examination of the abdomen than by any other means In the unpei forated 
cases the tenderness and iigidity was usually pretty well localized on the 
right side of the abdomen, while m the cases suftering from diffuse peritonitis 
these signs were quite unifoimally general In the unperforated cases the 
rigidity at times was absent With abscess formation the tenderness was 
well localized with iight-sided rigidity and oftentimes a mass was felt either 
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b> abdominal or rectal palpation It must not be forgotten that at times the 
ciecum IS not complete!} rotated and the ph}sical signs are not what might 
be expected 

The leucoc} tes and differential counts are of importance to confirm diag- 
nosis, but are of little value from a prognostic standpoint They are always 
higher than normal The number of leucocytes is seldom larger than 30,000 
and poh morphonuclears higher than 94 per cent As a general statement 
It can be said that cases with abscesses ha^e the highest counts, spreading 
peritonitis less, and the unperforated cases hai e the lowest 

I^Iistakes in diagnosis would seem to be inevitable but should be reduced 
to a minimum Differentiation of earl} pneumonia with abdominal symptoms 
before definite physical signs appear in the chest is difficult It would seem 
to be better to err on the side of operating than to wait with the danger of 
a diffuse peritonitis iMesenteric hmph adenitis and pneumococcus peritonitis 
are often mistaken for acute appendicitis Con\ alescence can be much short- 
ened b} operating upon cases early in the disease, before drainage is necessary 

SUMMARY 

1 The earlier diagnosis is made and operation performed, the Ion er is the 
mortaht} the fewer are the complications and the shorter is the convalescence 

2 Acute appendicitis in children is more fiequent as adolescence is 
approached 

3 \\ ith the exception of children under fi^ e } ears of .age, m whom it is 
extremeh high, the mortality is about the same as is found among 
}oung adults 

4 The disease is found twice as commonl} in bo}s as in girls, the 
mortallt^ being about tn ice as great among girls as boys 

5 Perforation of the appendix mth spreading peritonitis or abscess 
formation occurs more often m children than m adults 

6 Immediate post-operatn e complications are as commonl} found in 
children as m adults, vith the exception of secondar} abscesses vhich are 
seen more often 

7 Incisional hernia follovs operation m children more often than in 
adults Sloughing of muscles and aponeurosis secondar} abscesses and 
partial CMSceration of portions of the abdominal contents appear to be the 
tausatne factor 

8 ^Mistakes m diagnosis would seem to be ineMtable and it would appear 
better to err In operating 

In conclusion I wish to express m\ thanks to Dr Carl Burdick who is in 
charge ot the Children s Surgical SerMce 4th Dnision Bellexue Hospital for 
the prn liege of reporting these cases 



FRACTURE OP THE ANTERIOR SUPERIOR SPINE OF THE 
ILIUM BY MUSCULAR VIOLENCE* 

By Louis Carp, MD 
OF New York, N Y" 

INSTRUCTOR IN SUBQEHY, COLLEGE OF PinSICIANS AND SURGEONS, COLUMBIA UNIVERSITY, NEW YORK 

Fractures by muscular violence, while rare, are always of interest, 
especially in the mechanism of production Fracture of the anterior superior 
spine of the ilium in this fashion has occupied the attention of surgeons since 
1870 Matti ^ and Ruppert - consider it a typical avulsion fracture, relatively 
infrequent, and Cotton ® and Speed * think it rare To those who came before 
the inception of the X-ray falls a great deal of credit for the accuracy and 
precision with which this diagnosis was made 

The anterior superior spine is developed from the iliac crest, one of the 
five secondary developmental centres of the os innominatum John Poland ^ 
states, “ some osseous granules which show themselves in the cartilaginous 
margin of the iliac crest, congregating especially at two points in the front 
and back paits to form the anterior and posterior spinous processes are 
often seen at the fifteenth year Bedard fixed the commencement of the 
osseous development at the sixteenth year At the nineteenth to twentieth 
year two thick and broad epiphyses are seen, the anterior one forming the 
anterior superior iliac spine and the anterior three-fourths of the iliac crest, 
the posterior one the posterior superior iliac spine and contiguous pait of the 
crest More often these two parts are united into one long epiphysis capping 
the iliac crest This epiphysis does not join the body of the ilium till the 
twentieth to the twenty-fifth year, usually at 'the twenty-first year " Doctor 
Orr, quoted by Alhertin,® and also Dwight ^ are in accord with this develop- 
ment A separation, then, of the true osseous epiphysis can only occur from 
the fifteenth year, the time of its formation, to the twenty-fifth yeai, its union 
with the body of the bone The anterior superior spine has attached to it 
numerous muscles The sai tonus, tensor fascias fenioris, external and 
internal oblique, transversalis, gluteus medius, the iliacus on the inner aspect, 
the fascia lata and Poupart’s ligament The periosteum forms a strong sheath 
about the epiphysis, so much so that on its removal the epiphysis may be 
readily detached from the body of the bone The blood supply of the 
epiphysis comes from the periosteal network of arteries and one or two small 
vessels from the diaphysis, which perforate the conjugal cartilage So a 
separated epiphysis does not necrose because its blood supply is almost entirely 
independent of that of the rest of the bone 

As to whether this is a fracture or an epiph} seal separation, there is some 
discussion in the literature Tanton ® says that it can occur as an epiph\ seal 

* Read at The Orthopccdic Section, New York Academj of Medicine May 18, 1923 
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separation in an infant and an adolescent up to sixteen or seventeen years, the 
age of ossification of the spine In an editoiial article, Lancet® states, 
“ As the epiphysis of the spine does not unite with the body of the bone until 
the twentieth to the twenty-fifth year, these accidents may be regarded as 
separation of epiphyses ” On the other hand, the Dictionary of Dechainbre- 
Poirier-Testut claims an epiphjsis only for the anterior infeiioi spine 
McHenry,^® as one of his conclusions, gives the following “ In all cases the 
diagnosis might be said to be a separation of the ej^iphysis lather than a frac- 
ture of the anteiior superioi spine of the ilium, but m each case the whole 
epiph3sis was not sepaiated (z c , the iliac crest m its entiiety) but only a small 
poition of it which has no separate centre of ossification from the rest of the 
iliac crest, and theiefore ‘ fracture ’ seems to be after all the more correct 
term ” Turner stateb, “ the anterior superior spine is developed as part of 
the secondary centie from which the whole iliac crest arises, so that its separa- 
tion is not complete without fracturing across the lemainder of the epiphyseal 
plate It cannot, therefoie, be considered as a puie diastasis ” The inclination 
of the writer is to favor the opinion of the last two men 

The mechanism of the production of this fiacture is interesting The key- 
note IS h} perextension of the trunk on the thigh Corlette la}s great stress 
on the sudden contraction of the sartoiius Rieffel feels that this fracture is 
caused mostly by a conti action of the fascia lata The lesion most common is 
that which detaches the spine along with a part of the crest In this connection 
it IS also interesting to note that Tanton ® obseived a similar fracture in 3'oung 
race hoises, which, however, he could not Aerif3>- in the vetennai3' liteiature 
Stimson sa3S, “considering the strength of the muscles attached to the 
ilium and the occasional coriespondence of the fragments to the insertion of 
tlie muscles, the theoi3" (muscular action) does not seem unreasonable” 
Re^erdln^® thinks that to regain the equilibrium the trunk is flexed on the 
thigh The flexors, the sartorius and the tensor fasciaz femoris are in active 
contraction In slipping there is h3'perextension of the trunk on the thigh 
uhich causes a violent conti action to bring the bod3'^ forward In the opinion 
of Albertin, epiph3seal separation b3^ contraction of the muscles attached to 
the bon\ parts is rare but a \iolent muscular contraction can break the 
continuit\ of the parts at the lerel of the cartilage In discussing his case. 
Brown sa^s that on taking off betore jumping the pelvis is raised suddenly 
b\ the action of the muscles which he betw'een the ribs and ilia In a long 
take off with the right foot, the stram will be greater on the right side, and 
T ICC T Cl sa Tanton is conr meed that the fracture is most cominonl3' due 
to mu‘'CuIar action Ruppert ~ attributes it to the muscular action of thc^ 
sartorius gluteus meduis and tensor fascize femoris Sjreed * gives the follow- 
ing methanism as probable “ In running the leg in\ohed is stretched ww out 
behind as a step is being taken with the opposite leg The ground mai guc 
wai or the foot slips so that simultaneoush with the 113 perextension an 
outward rotation of the leg takes place This passes the limit of extension 
jicnnitted in the hip-joint and the spine is pulled oft b\ the muscles attached 
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to It'' According to Matti ^ there is an uncooidinated action of the muscles 
when anyone tiies to straighten out in slipping Tillmans^' mentions the 
fracture as due to the pull of the tensor fascise femoiis and sartorius 

The following case is presented as belonging m the group under 
consideration 

A high school student of fifteen presented himself in April, 1921, complaining 
of severe pain in the region of the right gioin, especially on walking, which he had 
for one day His past history was irrelevant The day previous, while running a 
relay race, he found 
that after about fifty 
yards, he was incap- 
acitated because of a 
knifc-hke pain in the 
right groin On close 
questioning he volun- 
teei ed the following 
information In prep- 
aration for the race 
he assumed the *^take 
off ” with the left foot 
in front of the right 
On the take off ” 
with the sudden 
straightening of the 
body, he was partially 
disabled by the severe 
pain described before, 
and by a snap which 
he felt in the right 
groin After quitting 
the race, he walked to 
a car with a limp and 
then continued part of 
the time to walk about 
his home The next 
day he descended two 
flights of stairs and 
all-in-all walked about 
five blocks to see me 
On examination he 

was seen to walk with a distinct limp on the right side and with the trunk bent 
forwaid and to the right Hypere\tension and hyperfle\ion of the thigh on the 
pelvis were possible only w^ith great difficulty because of pain in the iliac region 
*lhe»e w^as a little fullness in the anterior portion of the iliac crest, and here 
there could be felt a piece of bone about cm in diameter w^hich moved sligbtly 
on the deeper parts, wnth crepitus This area was exquisitely tender There 
was onty slight ecchjmosis A tentative diagnosis of fracture of the anterioi 
superior spine w'as made and the patient was referred for immediate X-ray, 
(Fig 1) which confirmed the diagnosis The anterior superior spine \vas 
torn from the epiphysis of the iliac crest completely, and w^as rotated outw'ard 
The patient had an oblique strapping applied and w'as ad\ised to ride home and 
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sta> in bed for two weeks with a pillow underneath the knees Here the patient 
fell out of ni\ hands and consulted Dr William F Campbell, of Brookl>n, who 
has been kind enough to allow me the use of his notes In two weeks, the patient 
was discharged with the anterior superior spine firmly united to the bod\ of the 
hone and with practicalh perfect function At the time of this report, two 5 cars 
later, the bo} still continues his athletics and has no S3mptoms or disability from 
his fracture 

It IS quite e\ident that the mechanism m this case was hyperextension of the 
trunk on the thigh and a strong pull of the sartonus and tensor fasciae femoris 

The following cases hai^e been recorded in the literature, the last of w^hich, 
however, is a verbal communication from Dr Leo Ma}er of New York 

Jo\ A^D McWhixme^^ — A medical student of seventeen v\as in a foot race 
in which he had to turn back In the exertion of turning he felt something snap, 
walked a few steps and fell On examination the fragment of the anterior superior 
spine was felt and b> placing the thumb over the origin of the sartonus and retain- 
ing the thigh, crepitus could be felt The patient was put to bed with the thigh 
flexed and vv^as v\ell in two v\eeks without displacement of the fragment 

Seelev ” — A young man of se\enteen ot good muscular development while 
running vigorously in a football match, was suddenly brought to a stand-still 
by a snap in his side followed by a feeling of “coming in two” Being quite 
unable to take another step, he was carried to the house and on examining him an 
hour afterwards, considerable tenderness was found along the upper head of the 
rectus femoris and a piece of bone as large as the top of the finger detached 
from the ilium Crepitation was very distinct 

Hvde*''^ — A young man of eighteen while running ov^er some uneven ground, 
suddenly felt as if a stone had been thrown at him striking him on the hip and then 
he felt that he could not move again He was earned home and on arrival an hour 
afterwards, it was found that he was unable to draw his legs forward and one 
head of the rectus femoris was torn from its attachment to the ilium with a 
piece of the bone, about the size of a half damson, perfectly movable, so much 
so, tint distinct crepitus could be felt by moving the surfaces of the iractured 
parts together The thigh was flexed and a pad applied with a figurc-of-eight band- 
age around the pelvis and thigh At the end of two weeks union had taken place 
with formation of callus and in another week was able to walk about with- 
out difficulty 

Bhov X — A strong boy ot seventeen vvas long-jumping in the course of some 
sports on March 18 Just as he vvas commencing to jump, after having finished his 
run (taking off m technical language), he felt a sudden snap on the right side of the 
pelvis ind fell be.ng m considerable pain He fainted and was earned indoors 
M hen ':ccn about fiitcen minutes after the occurrence he got over his faintness but 
V as 1 little shivery and collapsed On examination, it was found that he could 
not stand and thouch each hip joint moved naturally, movements in the right hip 
joint cau^'cd pain in the lower part 01 the abdomen on that side Coughing and pass- 
incr V' atcr aho caused pain in the same place The right anterior superior spine was 
not to be iclt in its place but a rough piece of bone was felt instead 01 it All around 
this \ tc a considerable hematoma while the spine itself was dmtinctly lelt displaced 
up\ ards and a httle inwards With the abdominal muscles relaxed it could be 
h'-cji eht back to ns proper position and marked crepitus elicited, though of that 
soit character v\hich is noticeable v’hcn cpiphvses arc detached He vvas put to bed 
^nd kept hteralK on his back lor ten davs, the right hip being fi'^cd with stout 
sp ca ukI a pad 01 hnt assi^tintr to keep the displaced fragment in apposition vith 
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the rest of the bone In about a week the h?cmatoma was reabsorbed and crepitus 
could still be elicited At the end of a fortnight, he was allowed to move about 
a little, keeping the hip-joint fixed with a well-made clastic silk spica By this 
time crepitus could no longer be elicited and after eight weeks he ceased wearing 
his support and felt in every way strong and well This boy jumped fiom his 
right leg and called into sudden and violent action his external and internal 
oblique and transversalis muscles, separating the spine from the body of the bone 
Albcutin —A young man of seventeen, well built, had no antecedent disease 
of the skeleton Two days previously the patient ran with moderate speed, 
when, due to an inequality in the level of the ground, the patient fell The left 
leg was twisted inward and behind the right leg Seeing that he was about to 
fall, he tried to recover himself by reversing the movements He was then 
throw'll obliquely backward on the left side but the body did not touch the ground 
He lifted himself up as soon as he felt severe pain just external to the fold 
of the groin on the left side He could not walk after the fall and limped 
Examination showed no ecchymosis Palpation of the anterior superior iliac spine 
gave definite tenderness In endeavoring to ascertain more definite information 
concerning deformity, bony mobility was noticed corresponding to the triangular 
projection formed at the anterior superior spine of the ilium One could grasp 
the bony fragment and make it slide deeper, giving definite crepitation This 
mobility increased with flexion of the thigh on the abdomen and diminished 
with complete extension The diagnosis of fracture of the anterior superior 
spine was then made In fact, because of the insertion of the sartorius at this 
level, the release of this muscle permitted mobility of the bony portion above its 
insertion Flexion of the thigh on the pelvis, adduction and external rotation 
increased the mobility of the detached fragment Extension, adduction and 
internal rotation fixed the fragment This phenomenon of immobilization of the 
epiphysis appears to be due more or less to complete integrity of the periosteal 
sheath, thus, bringing about that the epiphysis, although detached from the bone 
at the level of the cartilage, nevertheless, remains adherent because of its perios- 
teal covering Flexion of the thigh on the pelvis was not stopped but it was done 
with difficulty Besides, in trying this movement the patient experienced a sharp 
pain at the upper insertion of the sartorius We have clearly a case of detachment 
of the anterior superior spine by violent contraction of the sartorius The patient 
is very positive on this point The left hand alone touched the ground The 
manner in wffiich the fall was produced, the sudden recovery and backward turn- 
ing required a violent muscular contraction That bony portion which takes its 
insertion above the sartorius was torn during the effort The treatment was 
rest m bed without an apparatus because of slight displacement of the frag- 
ment In eighteen days there is a large callus at the level of the tear and the 
patient walks without pain 

Nickerson — -A boy of seventeen, while running a foot race of lOO yards w'as 
brought to a stop by a feeling of something giving w'ay in his hip with a sensation 
of the bones grating together He could not take another step On examination, 
the large fragment of the anterior superior spine could be felt, there was crepitus 
and tenderness The leg ivas placed in the flexed position, the patient began to 
w’alk continuously at the end of two W'ceks with crutches and m three w'ceks dis- 
pensed w'lth them, though using care in going up and down stairs 

Hamilton "-—A man of seventy, after riding in a railroad car, in about one- 
half an hour, arose to leave his seat wdien he “felt something wrong” m his 
right gioin and found himself unable to walk again without great pain He was 
admitted to Bellevue Hospital the same day and a fracture involving about three 
inches of the ilium including the anterior superior spinous process w'as found 
It was inclined to fall outw'ards but w'as easily replaced w'lth distinct crepitus 
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Coriette’ — A ^oung man of se\entccn 3 ears and eight months was getting 
down irom the top of a bus from behind when the bus suddenly w^nt forward caus- 
ing him to slip and loose his footing He came dowm wnth his whole weight on the 
right foot and immediatch felt a pain in the region of the anterior superior iliac 
spine He fell forward and could not rise On being assisted up, he could stand 
on the left leg but could bear \er\ little weight on the right, the attempt causing 
pain When examined and made to stand, he stood bent forward wnth the right 
hip and knee parth flexed with the toes touching the ground and turned slightly 
inwards On Ijing down, passive mo\ement of the hip could be done freel} with- 
out causing pain so long as the hip was not extended bevond a certain point On 
comparing the two sides, there was an evident loss of prominence over the situa- 
tion of the right anterior superior spine w^here the patient complained of pain 
Manipulation caused great pain , closel} localized and distinct crepitus was obtained 
at the spot complained of There was no pam or tenderness aii} where else 
The patient was treated b\ fixing a high pillow^ beneath the knee, thus flexing 
the hip A considerable amount of callus subsequent!}^ formed 

RE^TRDI^ ^ — A muscular Aoung man of nineteen at the moment of the break 
in a wrestling match on slighth sloping ground, experienced a twinge of pam 
but at the instant of bringing his right leg m front, the left slipped on the ground 
He made an effort to right himself at the same time, feeling at the level of the 
anterior superior spine a sudden severe pain He noticed at the same time that he 
could not stretch his leg and he let it fall aoluntanl}'' to the ground He could 
not walk The limb was put in semiflexion b}'- cushions and a bandage was applied 
with the idea of obtaining good approximation Fi\e hours later, on examina- 
tion, there was \er\ little swelling Active and passive movement of the thigh 
was impossible because of pain A furrow was felt 3 or 4 mm in length, the 
anterior Iip of the furrow^ being several mm low’^er than the posterior Beyond 
the furrow is a motable bon\ fragment corresponding to the detached iliac spine 
There is slight sw^elhng in the neighborhood of the external iliac fossa The 
thighs were put in semiflexion, wet dressings applied, and a course of massage 
begun On the third da\ crepitus was elicited, the fragment was triangular, there 
was a half cm difference m distance between the spine and the pubis The 
fragment was depressed Four daAS after, plaster cast applied embracing the two 
hips and upper part of the left thigh which was kept m flexion On the eighth day 
through a window^ in the cast, the fragment was kept in position h\ a tampon of 
gauze and fixed b\ a spica On the fifteenth daA, the local condition excellent 
The union was good but on attempted motion of the fragment pain was elicited 
The furrow, on running the finger along the crest was one mm m size On 
the nineteenth da> the cast was taken off, the fragment was well held, the patient 
w liked without pain, extension and flexion being free On the tw'ent} -first dav 
there w is weakness of the limb and a slight furrow was still seen There was a 
hard bon\ swelling due to the callus On the left side the distance between the 
spine 01 the pubis was i cm less than on the right In about one month the 
p it»cnt could pla} tennis The X-ra\ showed the fragment below and internal 
The mechanism could be summed up as tollows The patient tried to regain 
his equilibrium b\ flexing his trunk on the left thigh The flexors were m\oI\cd 
m energetic contractions, and the sartonus and tensor fascix femons winch are 
a*tachcd to the anterior superior spine, on slipping, produced a mo\emcnt of 
h pcrextension of the trunk on the thigh which caused a Molcnt contraction to 
hriiur the bod\ lorward 

BrrrE ,** — \ Aoung man of nineteen “was making a spurt in a i25-}ard race, 
V hen he heard a snap and felt a sudden sharp pain m his right hip and a sensa- 
tion ni something gn mg waA so that he put his hand on his hip to gne support 

55 G 



FRACTURE OF SPINE OF ILIUM BY MUSCULAR VIOLENCE 

He felt pain on drawing his leg back relieved by bringing it forward but kept 
running and won the race” On examination forty-eight hours later, he walked 
with a limp The anterior superior spine was blunted and vague m outline It 
was very tender Beneath this skin there was a hard angular mass movable 
without crepitus Flexion of the thigh was painful Two weeks later he rvalked 
without perceptible limp In six weeks he could use his leg well 

Brickxer — A boy of seventeen, a few hours before, had run a loo- 
yard dash He started in a crouching position with the right leg drawn back At 
the signal he pushed himself forward by this leg At the same instant he “ felt 
something snap” He was able to run, however, and wnth sufficient speed to make 
an excellent finish He w'alked about after the race wnth but slight limp and 
suffered pain only on active flexion of the right knee (contraction of the sartonus) 
There w^as distinct mobilit}' wnth crepitus of the right anterior superior spine 
Recovery in three wrecks 

Stcixthal'" — This author just mentions seeing a case in a young woman 
who w'as dancing 

CoTTOX ^ — A young man of nineteen w'as sprint racing wffien something gave 
w'aj He did not fall, but could not finish A movable fragment could be made out 
displaced dowmw'ard There w'as pain on lifting the thigh and tenderness Prompt 
union took place 

Skillerx — A male, sixteen, during a foot race felt something snap m the 
upper part of the left thigh, but he finished the race Pain w^as aggravated by 
flexion of the thigh The lesion w'as shown by X-ray It was probably caused 
by action of the sartonus 

McHexrv — A boy of seventeen, on June 20, 1908, w'hiie running a foot race, 
completed it a w inner and then came to a sudden stop, feeling something give way 
in his right side and pain He could walk no further On examination the boy 
W'as found muscular, he could not stand, and as he lay the right foot was turned 
imvard, and he could not lift his heel from the table There w'as found swelling, 
crepitus, and tenderness over the right anterior superior spine w'lth no ecchymosis 
When the knee w'as flexed, crepitus could be obtained The fragment could be felt 
and moved, but less when the limb w'as extended X-ray showed a fracture of 
the anterior superior spine w'lth a fragment cm long, w'lth a shape and size 
of an almond, being displaced dowmward and inw'ard The fragment was replaced 
and held in fixation by a pad and strapping, with the leg flexed at the knee On 
the tw'elfth daj, there w'as no pain tenderness, or crepitus On the eighteenth day, 
he got about on crutches, and on the tw'cnty-first day the X-ray showed firm bony 
union In several days he attained a normal gait 

Turner”— This case w'as seen m 1897 The patient w'as a strong lad of 
eighteen, w'ho was running \ery quickly when he felt something snap above or 
about his left hip “ He w'ent out of his stride,” and after struggling for a few 
paces, fell to the ground He was seen in one hour and w'alked very lame with 
both the thigh and leg slightly flexed The anterior superior spine could be felt 
separated from its attachment and crepitus w'as ' obtained The next day an 
incision W'as made to the injury and it was found that the separated fragment 
carried the attachment of the sartonus w'lth it, w'hile the abdominal muscles 
attached to this part of the crest, were partially torn The fragment was fixed to 
the ilium with siher wire Recoiery w'as uneientful, and when the patient was 
seen one and seven years later he had no disability 

Acer “—A joung man of tw'enty-three, in attempting to kick a football, missed 
It He felt w’eak on his right side w'hen he attempted to w'alk but he was able 
to limp to the hospital He suffered little pain except on forw-ard flexure of the 
thigh Examination showed the skin o\er the anterior superior spine slightlj 
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depressed There was crepitus The fragment was replaced and the thigh flexed 
and abducted 

Ruppert — An eighteen-} ear-old sen ant was running a race and on the 
“take-off,” with his right foot forv'ard he felt a se%ere pain in his right hip, 
which caused him to run a few more feet and then he la^ down on the ground 
On examination he had pain in the region of Poupart’s ligament on extension of the 
hip He was able to stand on the right leg without trouble The spine the size 
of a nut, was about i cm below +he usual place and it could easih be felt and mo\ed 
with crepitus It was ^er} tender The patient was able to get about in a few da}S 
Ja.1jLIx “ — A }oung man of eighteen ran ^er^ last in a race All of a sudden 
he iclt at the le%el of the anterior superior spine a seiere pain, which made him 



Fir 2 — X-ra\ picture of Dr Leo Makers case taken three weeks after injury the arrov 
shov ing the detached fragment pulled dov^n about 5 ems 

fall before the finish of the race Dr Le Page Rene made the diagnosis of sep- 
aration of the right anterior superior spine At this le\el there ^^as abnormal 
mobiliU and crepitus On the leit, one could onl\ make out flatness and pain 
The loss of function was due most ot all to the pain The man could not walk, 
unless supported b\ two people It was produced at the epiphysis not >et ossified 
Mwfp, Lfo, Xew York (Verbal communication) — A >oung man of seven- 
teen, while running in a football match was seized with severe pain in the right 
groin He continued plaving and walked about for three weeks with some pain 
On examination there was marked tenderness just beneath the right anterior 
superior spine About one inch below this a hard mass seemingl> bone, could be 
palpated X-rav (Fig 2) showed a iracture of the ihum and a downward dis- 
placement of the fragment of bone On October 10, 1922, about 3j4 weeks after 
his injurv, operation was performed A 5-inch incision from the anterior portion 
of the line crest aownward over the anterior superior spine was made On 
opening the fascia just below the spine, there was a gush of bloodv serum and a 
cavit> two inches deep bv one and one-half inches long v as opened up The 
lower WTilI 01 this cavitv v\as formed bv a piece of bone the size of the terminal 
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phalanx of the thumb By flexing the hip about 150° it was possible to bring 
this fragment of bone back into position and hold it there by two kangaioo tendon 
sutures Plaster-of-Paris from ribs to knee applied Eighteen days later, the bone 
was in excellent position Twenty-five days after the operation, the patient could 
walk with a limp In about six weeks, the patient walked well and the bone 
was firmly healed 

Conclusions From an analysis of the total number of cases, twenty-one, 
the following facts may be gathered 

1 The fracture is infrequent 

2 All the patients were males, a large percentage of tvhom weie athletic 
and muscular One case, not completely desciibed, was m a female 

3 The average age in the epiphyseal stage is years, the youngest 15, 

the oldest 23 There was one case at the age of 70 

4 The etiological trauma was Running vigoiously, 50 pei cent , “take 

off,” 16 per cent , running over uneven ground, 9 pei cent , sudden 
turn backward, 5 per cent , rising out of seat, 5 pei cent , slipping, 

5 per cent , wrestling on sloping ground, 5 per cent , kicking, 5 
per cent 

5 All had pain 

6 A snap was felt b> 45 per cent 

7 The fiagment was felt in 90 per cent 

8 All the patients limped, 76 per cent had immediate disability, ii 

per cent walked a short distance, i case could walk 48 houis later, 
and I case walked about for 3 weeks 

9 The side involved is not given m six instances One case had both sides 

fiactured Of the remainder, 75 per cent were on the right side 
and 25 per cent on the left side 

10 The average duration of the disability in the nine unopeiated cases in 

which it IS mentioned is 20 days Two cases were operated, both of 
which had return of function in about one month 

11 The end lesult is excellent in all 
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PROGNOSIS IN GIANT-CELL SARCOMA 
OF THE LONG BONES 

BVSED UPON THE END -RESULTS) IN A SERIES OF 50 CASES 

By William B Coley, M D 
OF New Yokk, N Y 

(concluded from page 357 ) 

histories of the more important cases 

In an earlier paper on the subject, the writer reported in full the follow- 
ing case giant-cell sarcoma of humerus, amputation, death from metastases of 
lungs 15 months later 

Case I — H B , male, ten years of age, developed a rapidly-growing tumor 
of the upper end of the humerus, following a recent fracture Five weeks later 
the tumor showed such marked signs of malignancy, that I performed an immediate 
shoulder-jomt amputation A microscopical examination was made by Doctor 
Ewing, who reported 

“ The process in the humerus pro\ es to belong in the class of giant-cell 
sarcoma It consists of wide blood-space surrounded by thin strands of loose 
cellular tissue composed of spindle cells The spaces are partly lined by giant cells 
and some few giant cells are found within the strands of tumor tissue By far the 
larger part of the bulk of the tumor is made up of blood spaces The tumor has 
exactly the structure of the giant-cell epulis, and I think, therefore, that it has 
the same moderate degree of malignancy ” 

About a year later, the patient developed ph>sical signs of metastases in the 
lungs, his general condition rapidly deteriorated, and he died m August, 1911, 
fifteen months after operation In reviewing this case, after the end result was 
known. Doctor Ewing stated that there was an error in the original diagnosis, and 
that it was a highly malignant osteogenic sarcoma The fact remains, that at the 
time of operation — the only time when the diagnosis is of vital interest to the surgeon 
and likewise to the patient — ^this tumor so closely resembled the benign giant-cell 
type that a pathologist of Doctor Ewing’s great experience regarded it as such 

Case II — Bcmgn Gtaui-ccll Sat coma of Uppci End of Tibia — J N, male, 
nineteen years of age, no history of injury, was admitted to the Memorial 
Hospital on June 29, 1919, mth the following history Two months before, curet- 
tage had been performed by Dr Walton Martin, of St Luke’s Hospital, for a 
central tumor of the upper end of the right tibia, followed by an application of 
carbolic acid The patient was then referred to the Memorial Hospital for 
prophylactic treatment Doctor Ewing examined a section of the tumor, and 
pronounced it giant-cell sarcoma of the epulis type Another microscopical 
examination had been made bj Doctor Knox (Resident Pathologist of St Luke’s 
Hospital), who reported 

“ Sections show^ only tumor tissue i erj largelj composed of atvpical fibrous 
tissue, extremely vascular, and containing large numbers of giant cells and a ^ery 
considerable amount of newly formed osteoid tissue Hemorrhage and extensne 
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necrosis ha\e occurred but in the more actively growing parts, the stroma is 
found to consist of large o\al or spindle-shaped nuclei twisted about in ramifying 
bundles Giant cells arc found in all parts of the section They vary greatly m 
size and somewhat in form The nuclei a’-e o^al and W'ell defined The bone 
formation is occurring in the more rapidh growing fibrous portions of the growth 
and shows small stellate or irregnlar oval areas m wdnch calcification has already 
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30 (Cn';e ''.p ' sarcoma of upper end of tibia Tilth in\ oh ement of hnee-jomt 

lOTin^ radium v ound infected , amputation Patient u ell 2 j cars later 

occurred In phees there is a homogeneous pink basement substance in which the 
lorm ol bone cells Diagnosis Osteosarcoma from head of 
ncht tibia Contains giant cells ” Report confirmed In Dr Francis Carter Wood 
(Pathologist, St Lukes Hospital) 

At a comerence 01 the members 01 the Memorial Hospital staff, it tvas 
tci c t nt the CISC be treated with radium alone Plnsical examination, at 
the time o: his admission (Tuh 16, 1019), showed a penectlj clean. hcalth> 
cy it\ in the upper end ot the tibia Into this ca\ it> 47 me of bare tubes 
01 nduim wrapped in sterile gauze was placed and lett there for 48 hours, a 
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total of 2256 me hours The patient was then treated in the Out-patient Depart- 
ment during the fall and w'lnter of 1919, the sinus being dressed two or three 
times a week The cavity gradually healed up without infection and w'lth apparently 
noimal granulation tissue, but ne\cr entirely closed In April, 1920, the sinus sud- 
denly began to show' increased discharge, quickh assuming a fungoid appearance, 
protruding shghtlj bejond the noimal sui face, show'ing all the chaiactciistics of a 
rccuirent tumor Shortly after small hemorrhages occuircd 111 the fungating mass, 
becoming more and moie sc\crc The patient W'as le-admitted to the Memoiial 
Hospital on !May 24, 1920 On Tune q, 1920, I pei formed a second curettage. 
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Fig 31 — (Case No 19 in text ) Myelogenous giant-cell sarcoma of lower end of femur, curettage, toxins, 

recurrence, amputation Patient well 8 vears later 


With removal of a large amount of tissue lesembling partially degenerated sarcoma, 
extremely vascular, leaving a cavity the size of a small orange 

Doctor Ewing, who examined this tissue, stated that certain areas showed 
definite sarcoma, which he believed to be the same type as the original tumor, benign 
giant-cell sarcoma The hemorrhages recurred following curettage, infection 
developed, and the patient^s condition became such that it was necessary to perform 
an amputation This was done on June 6, 1920 On section of the tibia, the whole 
upper end was found to be filled with a tumor mass which had nearly destroyed 
the cartilage, but not quite invaded the joint 

Microscopical examination by Doctor Ewing “ Section shows a large spindle- 
cell sarcoma with much oedema and widely dilated blood-vessels It resembles 
niahgnant osteogenic sarcoma 

On reexamination of the original section removed at primary operation, Doctor 
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Ew 1111^ 'icjain pronounced it a benign giant-cell tumor In JanuarN, iQ 2 t, the 
patient began to show CMdence of failure in general health, and soon de\ eloped 
immistak iblc signs of metaslases m ihe lungs An X-rav picture taken showed 
botli lungs complctel\ filled with metastases The patient became extremely weak 
and cinaciatcd, and died a few weeks later 

It is interesting to note that the oiiginal section of this tumor w^as examined 
also In Doctors Bloodgood, Wolbach, ]Mallor>, and Stew^art, of Leeds, and all 
pronounced it a t\pical benign giant-cell sarcoma On the other hand, Doctor 



Tic (Cnsc No 20 in text ) Central sarcoma of upper end of humerus, exploratory operation, toxins 

rcco\cry , patient well 8 years later 


Wood l)ehc\cd it to be an osteosarcoma with giant cells, and Doctors AlacCarty 
uul Brodcr ot the Ma\o Clinic pronounced it a definiteh malignant tumor 

This case iorms the liasis of a recent publication by Doctors William S 
Stone and James Ewing, entitled An Uintuial Alfciation in ihe Natnial Hii- 
trn ot a Giant-ciU 7 ninoi of Bone {Ai chives of Siagciv, Sepember, 19231 
rol MI j)j) 280-296) Tliese authors take the position that the tumor m this 
c.i^c was onginalh a benign giant-cell sarcoma They state 

“ It IS the object of this communication to rcMcw the histori of our knowledge 
oi the gnnt-ccll tumor of bone, cxphasizmg its m\anable failure to produce 
nictaNtascs, and to record a case in which this rule was broken in the case of a 
tumor which completely altered its original structural character and pro\cd fatal, 
with pulmonary metastases, apparently as the result of rcpcitcd insults from 
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attempted surgical remoxal irradiation, and infection ^ ^ ^ The record of the 
ease presented is of interest from sc\eial aspects The transformation of the 
structure of a benign giant-cell tumor ^^hl!c cMdenth ^cr\ rare and not previously 
recorded in this disease finds a parallel in similar transformations that have 
occurred m main other tumors, benign and malignant, after surgical and other 
forms ot trauma 

“ The dc\clopmcnt ot mctastascs in this case pro^es no exception to the rule that 
the benign giant-cell tumoi nc\cr produces mctastascs Here, the metastasizing 
tumor uas not a giant-ccll tumor, but a malignant grouth that developed out of 



Fig 33 — (Case Xo 21 in text ) Central gnnt-cell sarcoma of tibia, curettage, toxins, reco\ery, patient 

v,eU 8 >ears later 


a giant-cell growth as the result of various insults, in which curettage and imper- 
fect irradiation probablj pla} ed the chief part ” 

I cannot agree with Stone and Ewing that here we had an original benign 
tumor which changed its original histological structure and* ended in pul- 
monary metastases as a result of “ repeated insults from surgical removal, 
ladium, or infection ” If it were a benign giant-cell sarcoma m the begin- 
ning, It should have been cured by the original cuiettage and carbolic acid, 
which, Bloodgood has long maintained, was the most approved and uniformly 
successful method of treatment of such cases There was no infection 
m this case until eleven months after the primary operation, when a well- 
marked and rapidly growing recurrent tumor developed at the original 
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site On account of the se^ere hemorrhages and infection deA eloping after a 
second curettage, I amputated the leg eight da} s later It seems to me more 
logical to belie\e that in this case we were dealing with an aUpical \anety of 
giant-cell sarcoma malignant from the beginning In support of this opinion. 
It IS important to note that the original sections of the piimary tumor were pro- 
nounced malignant b} Doctors F C Wood of the Crocker Cancer Research 
Fund, !MacCart} and Broder, of the !Ma}0 Clinic Laborator} Bloodgood 

has repeatedi} shown that curettage 
does not increase the malignancy of 
these tumors and his statistics gne 
support to his opinion Case III 
gues further support to this view 
inasmuch as the histological structure 
of the recurrent tumor was the same 
as the original tumor, “ giant-cell sar- 
coma epulis type ” 

The practical conclusion reached 
b} Stone and Eu mg is, that, “ The 
unfortunate outcome in this case sug- 
gests that the surgical plan of treat- 
ment if adopted in these cases, should 
be adhered to, and that it is unwise 
to attempt to combine surgical 
methods with post-operatn e radia- 
tion by means of radium inserted m 
the tumor caMt) ” While I agree 
with their view that the use of 
radium tubes inserted m the tumor 
caMt^ after curettage is unwise be- 
cause it increases the chances of 
infection, I believe that post-operative 
radiation m the form of the radium 
Fic 34 —(Case No 22 m teat ) Giant-ceii pack or X-rav used a sliort time after 

'iT.rcoma of femur ^ 

curettage is otten of great advantage, 
and I have seen no ill effects from such use It seems to me that another and 
verv important conclusion can be drawn from this case as well as from case 
Xo 3, inimediatelv following and that is, that m both of these cases, early 
amputation as a pnmarv measure m all probabilitv would have saved the life 
of the patient , inasmuch as ev idence of metastases did not occur for more than 
a vear in one case and nearlv a vear and one-half later in the other case 
It IS clear trom these vvidelv divergent opinions that the surgeon is 
confronted with an almost hopeless problem, if he accepts the opinion of 
the pathologist that the tumor is benign, and treats the case accordingly, he 
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may lose his patient latei fioin metastases , on the othei hand, if he amputates 
these cases as a loutine measuic he is condemned foi his useless sacrifice 
of limbs It will aft Old little satisfaction to the suigeon to find, after the 
patient has died of metastases, that the pathologist, on leviewing the histology 
of the 01 iginal tumoi , has changed his opinion and believes the tumor to be 



35 — (Ctsc Ko I in r'ldius tables ) View before treatment Central sarcoma of radius probably giant 

ceil, X-ra> and clinical diagnosis 


either malignant fiom the start, or, a tumoi that has become malignant on 
account of “ insults ” ofleied by the suigeon or radiologist 

In what way, then, must the suigeon meet this problem, and what course 
offers the best solution^ I believe we Avill come nearer solving the problem 
by the closest cooperation between the surgeon, the pathologist, and the 
radiologist , and in the small group of cases in which there will be some doubt 
as to the diagnosis, after such cooperation, I believe the clinical evidence 
should out-weigh all othei evidence in detei mining the method of treatment to 
be employed 

Case III — Bcmgn Gwnt-ccll Sat coma of Tibia, Ticatcd by Repeated ciiiet- 
tage, and Piolongcd Use of Radtiim, Disease Not Conti oiled. Amputation, Local 
Recurtence, Death from Metastases — J S, female, forty-four years of age, was 
admitted to the Memorial Hospital on March 15, 1921, Avith the following history 
Pam in the tibia in May, 1920, admitted to the New York Hospital in October, 
1920, on the service of Doctor Poole A central tumor of the upper end of the 
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tibia ^^as found and curettage was pcrtormed in the latter part of October, 1920, 
with implantation of fat 

Microscopical examinations made b> Doctor Elser, pathologist to the New 
York Hospital 

“ October 30, 1920 Specimen consists of a large quantit} of irregular pieces 
of tissue, rather firm in consistence and homogenoush ^ellow^ on cut surface 
J^ficroscopical A frozen section presents the features of a giant-cell sarcoma 

‘No\ ember 16, 1920 Specimen consists of several pieces of firm, white 
tissue more or less surrounded wnth blood clots Microscopical A section of one 



Fir 36 — (Case No i in radius tables ) Vie\% months later 

ot these pieces of tissue presents the features of a giant*ccll sarcoma similar to 
the original growth A section of another piece is seen to consist chiefl> of 
fibroblasts with irregular groups of medium-sized giant cells in this tissue'’ 

No\ ember 19 1920 The structure of this tumor suggests that it is not the 
tisinl t\pc ot central giant-cell sarcoma of bone The cmbr}onal character ot 
the unicellular elements, the abundance ot mitotic figures some of which are 
at\pical the excellence of nutritional condition (practical absence of necrosis and 
hemorrhages'^ differentntes this growth trom the usual central giant-cell sarcomas 
The growth bears all the CMdence ot mahgnanc% and the earl> recurrence is not 
surprising The case illustrates the fallac\ of regarding all of these giowihs 
benign and curable b\ simple curettage Certain tumors of this class arc not onh 
localh malignant, but gne rise, though rarcK, to generalized mctastascs In this 
case the u'^c of radium or X-^a^ is ad\ised as against amputation 01 the hmb 
OpportumU for dissemination has been gnen and 11 dissemination has occurred, 
all curatne measures are futile It dissemination has not occurred the X-ra\ 
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or radium is belic\cd to be quite as citcctive as the knife X-ray pictures of 
the lung should be made now, for comparison with others taken later at short 
mterrals Early appearance of new grow-ths m the lung would indicate dissemi- 
nation occurring dining or bcfoie opciativc interference, and should not be 
charged to failure to amputate If metastascs occur late and the growth is not 
checked locallj", the case would he a valuable lesson to X-ray and radium enthusiasts, 
and if metastascs occtii at all, it would be a valuable lesson to those claiming 
absolute bcnignitv for this t%pe of giowth” 

“No\ ember 23. 1920 Specimen consists of a w'hitc nodule, i cm m diameter, 



Fig 37 — (Case No i m radius tables ) View nine months after treatment 

covered with blood Microscopical A froren section of the nodule presents the 
features of a giant-ccll sarcoma, similar m its appeal ance to the sections previously 
made in this case ' 

Three other specimens w'cre removed, and examined microscopically , Doctor 
Bancroft pronounced them 

1 Fat transplant winch had become necrotic 

2 Necrosis (following radium) 

3 Necrosis (following radium) 

Other specimens w^ere examined by Doctor Elsei, who leported 

“January 15, 1921 Specimen consists of an iriegular piece of tissue about 
J2 cm in diameter Microscopical Section shows the features of a giant-cell 
sarcoma At one end of the section there is a slight amount of necrosis with fibrin 
and blood ” 

“January 18, 1921 Specimen consists of twm small bits of soft tissue % cm 
in diameter each Microscopical Both pieces present the features of a giant-cell 
sarcoma of bone, the cells being of the epuhs type ” 

“March ii, 1921 Specimen consists of a piece of soft, red tissue about i cm 
in diameter and Y2 cm thick Microscopical Most of the tissue consists of fibrin, 
necrotic tissue, red blood cells, polymorphonuclears, and a few epulis type giant 
cells A small piece of tissue consists of a giant-cell sarcoma, resembling the 
original tumor” 

After the second operation performed by Doctor Poole, at the New York 
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Hospital, radium treat-ment was begun in No\ ember, 1920, b\ Doctor Stone, and 
continued at the Memorial Hospital from March 16 to August 5, 1921, as follows 
March 16, 32 me bare tubes m finger cots inserted m upper portion of sinus 
March 20, 320 me in silver tubes A\ere placed in sinus 

April 8, 4 areas were treated with radium pack Examination May 4, show^ed 
considerable improvement in condition 
May 9, radium-pack treatment 

May 18, radium needles , 24 me were inserted for twenty-four hours 
August 4, Bare tubes , 57 me were inserted 

The patient was discharged from the hospital on August 5, 1921 At this 
time, X-ra> and clinical signs showed that the tumor was not under control 
Doctor Ew mg's diagnosis in this case w as “ t> pical giant-cell sarcoma " Shortly 
after, she entered the Presb>tenan Hospital, on the service of Doctor Auchincloss 
Her condition became w^orse, and an amputation was performed at the middle of the 
thigh on October 26, 1921 A microscopical examination wms made by the patho- 
logist of the Presbyterian Hospital, who reported “Giant-cell sarcoma of the 
epulis type" The disease recurred in the stump, and a few^ months later it 
extended into pelvis and spine, causing death No\ ember 5, 1922 

This case with illustrations, wull be published m detail by Doctor Bancroft in 
the near future While there was no e\idence of lung metastases, the grad- 
ually increasing pallor, and cachexia, could not be accounted for by the tumor 
in the stump The X-ra\ picture of spine shov ed increasing lordosis and possible 
metastases in the lumbar region Doctor Auchincloss, in his summary of the 
case, describes the tumor as one which spread up the thigh into the pelvis and spine * 
Casl IV — Gwnf-ccll Sarcoma of the Humerus — AI S C, female, forty-six 
years of age, w^as referred to me by Dr J H Reid of Troy% New’’ York, on April 
30, 1923, with the following history 

In Februar\, 1923, the patient fell down five steps, striking on her shoulder 
and remaining unconscious for se^eral minutes Examination by’’ Doctor Reid 
re\calcd a recent fracture of the juncture of the upper and middle third of the 
right humerus, trans\erse easily reduced He stated that, with the exception of 
considerable oedema of the whole arm and apparently more pam than usual, the 
six following weeks were uneventful, then he found good union m perfect 
position, but the pain was \ery intense Unfortunately, there w’as no X-ray picture 
taken at the time of the original accident, but eight wxeks later. X-ray rc\ealed 
what was apparenth a malignant condition of the head and whole proximal frag- 
ment Wassermann negatu e 

Plnsical examination, April 30, 1923, by Dr Bradley L Colev, showed the 
right upper cxtrcmitv held m a sling, the elbow bent at an angle of 90®, the wrist 
flexed at an angle of 120° , fingers extended, oedema of the entire extremity, most 
marked on the dorsal surface of the hand Practically all motions at the shoulder, 
wrist and fingers were attended with great pain, there was, perhaps, five per 
cent motion of the elbow, flexion and extension, the same amount of flexion 
at the wrist, with no extension, the fingers were practically flexed Motion of 
all kinds at the shoulder was impossible There was no localized tumor and no 
dilatation of superficial veins The skin of the hand, besides being markedly 
cedematous, showed trophic disturbances 

An exploratorv operation was done by Dr Bradlcv L Coley on May 15, 1923 
^Micro'^copical examination b\ Doctor Jeffries giant-cell sarcoma, by Doctor 

* I am greallv indebted to Doctors Pool and Bancroft lor notes of the case while 
at the New York Hospital and to Doctor Auchincloss for the end-result noted at the 
Presbvtcrnn Ho<?pital 
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E\nng- benign giant-cell sarcoma of the epulis type, by Doctor Bloodgood 
benign giant-ccll tumor 

The tumor slo\\ly mcreasecl in si^e accompanied by a great deal of pain 
The patient nas first seen b} myself on June 3, 1923 In view of the pathological 
diagnosis of benign giant-cell sarcoma, it was decided to try conservative treat- 
ment She was placed upon systemic injections of the mixed toxins of erysipelas 
and bacillus prodigiosus, wdnch w»erc pushed to the point of producing a reaction 
temperature of 103 During carlj Julj', the swelling diminished one inch in size, 
the patient was able to move her arm somew hat more freely , but the shoulder was 
kept immobohzcd b% splints In the middle of July, she ivas admitted to the 
Memorial Hospital, 
and gi\en a massne 
dose of radium o\ei 
the front, back and 
external part of the 
shoulder (12,000 me 
hours at lO cm dis- 
tance) The patient 
returned home where 
the toxin-treatment 
w'as kept up b\ Doctor 
Reid 

An X-ray picture 
of the shoulder taken 



in September, showed 
an increase in the size 
of the tumor, exami- 
nation of the lungs 
revealed no metastasis 




A picture taken in 
early Nor ember 
showed still further 


increase in the size of — (Cisc No 1 m radius tables ) Well, May, 1923, five years 

the tumor Clinical 

examination shows that the tumor has extended into the pectoral region, apparently 
infiltrating the muscles A sw’elling developed at the lower end of the radius two 
weeks ago, which on X-ray examination, proved to be metastases February i, 
1924, patient still living, no definite evidence of lung metastasis, but con- 
dition hopeless 


Case V — Gtant-cell Saicouia of Fcnim , Ainpulatioii , Death fiom Metastases 
Thee Yeais Late } — E R, female, sixteen j'ears old, no trauma The patient 
had a tumor of the low'cr third of the femur of three months’ duration Clinical 
diagnosis central sarcoma, malignant Microscopical diagnosis giant-cell sarcoma 
The toxins were given for one month before resorting to amputation, only slight 
improvement Amputation w'as pei formed by Doctor Jeffries at the Hospital for 
Ruptured and Crippled, followed by 32 doses of toxins The patient remained well 
for nearly three jears, and then died of metastases in the pelvic bones, and probably 
in the lungs 

Case VI — Giant-cell Sarcoma of the Uppei End of the Tibia, Amputation 
Maiasiases in Radius and Lungs, Death — S, male, fourteen years old, patient of 
Doctor M M Lucid of Syracuse, New York Tumor of two months’ duration 
following an injury, amputation performed on August 7, 1913 The patient 
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remained \\ 0 \ i ntil October, 1914, or {ourtecn months later, when I e\amined him 
and found a t\p cal central tumor of the left radius, no amputation \\as done, and 
m the earl} part of 1915, he de\ eloped Upical metastatic sarcoma of the ribs 
and pleura, and died ip Jul}, 1915 


Case VII — Gwuf- and Spindlc-ccU Saicoma of Humau^: — R F, female, 
fourteen jears old A shoulder-joint amputation was done at the Memorial 
Hospital on August 23 1911 The toxins were begun two Aveeks later and continued 
at home b\ Dr Louis I klason, of Wilhmantic, Connecticut Onl} a few doses 
of toxins were gnen 

Alicroscopical examination b} Doctor Ewing giant- and spindle-cell sarcoma 

of epulis t\pe A 
local recurrence 
developed and in- 
creased rapidly in 
size, d e a t li 
occurred on Oc- 
tober 28 1911 , 

there were signs 
of septic absorp- 
tion and probable 
m e t a s t a ses to 
lungs This case 
was undoubtedly 
a highly mahg- 
n a n t osteogenic 
sarcoma and not 
tiie benign pe, 
as showMi by the 
clinical history 
and rapid return 
Case VIII ~ 
Gwnt-ccll S a i - 
coma of II II - 
incrus, Awputa- 
twn. Death fiom 
M c i as ta ses — 
C H , male, four- 
teen Acars old In 
1913, a tumor oc- 
curred at the site 
of a recent frac- 
ture whicli Ind 
been united b\ 

Lane plates, the latter Ind been rcmo\cd six weeks later, on account of infection 
\ few weeks later, an cxplorator\ operation was performed ^Iicroscopical diag- 
nosis giant-ccll sarcoma of mixed t^pe One \car later, the patient was referred 
to me b^ Doctors McGannon and Xeil ot Naslnille, Tennessee, at this time 
examination showed extensne mctastascs m the lemur, the ilium, and probabh, m 
the lungs Death occurred a few montlis later 

C\SE IX — (See case No 2 in Femur Table) Gnnt-ccll sarcoma of lower 
end ot femur, inoperable when first seen (lOoS) Exploratory operation was 
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Fig 30 — (Case \o 10 in femur tables ) Central sarcom'^ Gant-and 
^indlc-cclI CTp^oratorv operation Toxins one xear Decrease in si2C 
Rupture popliteal arterx Amputation 1912 Well ten >ears 
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pcrtormecl b^ Doctor Winter <5 ^Microscopical examination giant-cell sarcoma 
The toxins neie gnen for one month, with slight impiovement, later, rapid 
increase in sire mctastascs de\ eloped in the iliac glands, and probably in the 
lungs, and the patient died two months latei 

Casi: X — Gianf-ccII Cciilial Saicoiita of Fcmin , Amputalion, Mctastascs 
VI Iliac Riqion and Lungs — S S male, nineteen years, w'as presented at a 
conference of the Memorial Hospital staft on November 2, 1916, with 


I 

} 


Fig 40 — (Case No 19 m femur Fig 41 — (Case No 19 in femur 

tables ) tables ) 

Benign giant -cell sarcoma of femur treated with X-ray, improvement, still under treatment 

the following history Local injury, kick, one year before , swelling two 
months later Local operation performed at Belle\ue Hospital about one 
month later In October, 1915, amputation performed by Dr John A Hartwell 
In September, 1916, or eleven months later, the patient noticed a swelling in the 
right iliac fossa , rapid increase in size At the time of first observation at the 
Memorial Hospital (November 2, 1916), physical examination showed the whole 
iliac fossa and hypochondriac region occupied by a markedly protuberant tumor, 
firm in consistence, and apparently springing from the retroperitoneal glands 
Examination revealed evidence of lung metastases, although there w^as no X-ray 
picture taken at this time 

Shortly after performing the amputation Doctor Hartwell show^ed this patient 
before the New York Surgical Society, and a full history of the case with complete 
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pathological data ^^as published in the Annals or SuRonn, 1916, pp 357-359 A 
microscopical examination was made by Doctor Symmers, who reported “Section 
throughout the tumor, iinolving the cortical lajer of bone, show^cd neoplastic 
growth composed of se\eral t>pes of cells The most common varictj was a large 
spindle-shaped, pol>gonal or round cell of abundant eosinophilic cytoplasm, and a 
round or oval nucleus wdnch took the basophilic stain with \arying degrees of 



Tic 42 — (Case No 19 m femur tables ) 

mtcnsit\ The cells Ia^ closch packed together m a chaotic and irregular arrange- 
ment, and almost cntirch filled the space betv een the bone trabcculrc The picture 
was suggestne of a malignant sarcoma Besides the mononuclear cells were 
numerous giant cells which could be roughU dnidcd into two mam tjpes Those 
m the central portion of the tumor showed numerous small nuclei o\aI in shape 
and ^ arming m number from 15 to 40, grouped m the central nortion of a huge, 
irregularh formed eosinophilic piece of protoplasm Thc\ were like the gnnt 
cells found in specimens of epulis The other giant cells were smaller, irrcgularlj 
shaped contained huge round or deformed nuclei about 2 to 5 in number These 
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da) s , no treatment Several months later she went to the Flow er Hospital w^here 
an explorator^ operation was done, and a diagnosis of giant-ccll sarcoma w^as 
made from a microscopical examination She then recened three radium treat- 
ments in the form of needles, and three X-ra^ treatments at another hospital 
Six months later she entered the Hospital for Ruptured and Crippled w'here two 
casts were applied during a period of three to four months 

On March lo, 1923, she was admitted to the Memorial Hospital, at which time, 
ph)sical examination showed a tumor occupying the lower six inches of the femur, 
apparenth of central origin, there was marked swelling of the entire low^er end 
of the femur and considerable loss of function There was a radium burn o\er 
the outer aspect of the knee, and the patient w^as suffering intense pain 

X-ra) diagnosis (Doctor Herendeen) Giant-cell sarcoma of distal end 
of femur In March 12, 1923 it was decided to amputate on the ground that, 
while the tumor was probably of the giant-cell t)pe, the patient was steadily 
growing worse, she was confined to bed, and e^en if the limb could be saved b) 
X-ra> or radium, it w^ould be of little use, and there was no certainty that the 
pain could be controlled, amputation w^as accordingly performed 

Gross examination of the amputated specimen show^ed a tumor occupying the 
low^er end of the femur, beginning about 7 cm from the lower end, at which point, 
there begun abruptl) complete destruction of the bone The tumor is globular 
in shape and has a circumference of ii cm There are a few c\stic areas 
containing a small amount of serous fluid Although it extends dowm to the 
articular surface, it does not invade the joint except at one place Neither 
periosteum, cortex or medullary are affected be}ond the point wdiere the tumor 
tissue probabh ends The contour corresponds to a giant-ccll tumor of the 
benign t\pe In addition, there w^as a small nodule in the soft tissues about 2 cm 
from the mam tumor 

Three portions of the tumor were subjected to microscopical examination, te, 
from the soft parts, from the pcnpher), and from _the central portion Micro- 
scopical examination of all three specimens show’^ed the tumor to be a highly 
malignant spmdle-cell sarcoma and not a giant-cell tumor The patient made 
a good rcco\ery, and is now wearing an artificial limb seven months after 
the operation 

This case is of special interest as it again emphasizes the difficulty of 
making a diagnosis of giant-cell sarcoma from the clinical and X-ra\ findings 
alone e\cn when supplemented by microscopical examination of a small specimen 
rcmo\ed at explorator\ operation 

CvsE XII — Benign Guini-ccU Saicona of the Radius — , female, fort) )ears 
of age, was admitted to the Hospital for Ruptured and Crippled on No\ ember 28, 
1919, with a tumor of four months’ duration A microscopical examination was 
made In Doctor Jeffries, who reported giant-cell sarcoma, this w^as later con- 
firmed b) Doctor Ewing who pronounced it a giant-cell sarcoma The tumor 
was a \cr\ small endosteal one, and seemed to be a good case in which to test 
the \aluc of Bloodgoods method of treatment, that is, curettage and carbolic 
acid, accordmgh no other treatment was empIo)ed Six weeks later, the 
tumor had recurred and was growing rapidh in size The patient was put 
upon s\stcmic injections of the mixed toxins, at the end of six weeks’ treat- 
ment, the tumor had practicalh disappeared, and the toxins were discontinued 
Three months later, the disease had recurred and was. increasing rather 
rapidh She was then put upon radium-treatment alone, which was kept 
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up for foul months, a total of 90,000 me hours being given During the treat- 
ment there was steady increase m size of the tumor, with no new bone production , 
the disease now extended 3 inches above the lower end of the radius An amputa- 
tion was considered unavoidable, but before resorting to it, it was decided to give 
her another trial of toxin-treatment The radium-treatment was discontinued, and 
the toxins were resumed in October, 1920, and continued for four months 
Immediate and steady impiovcment was noticed, with gradual regeneration of new 
bone filling up the area that had been destroyed by the tumor She received no 
further treatment after February 1921 A recent examination shows the lower 
end of the radius to be in excellent condition , there is complete restoration of 
function, and the patient is m good gcncial condition, foui jeais since the beginning 
of treatment 

The most sinking cure of giant-cell sarcoma that has come under my 
observation, was a case of sarcoma of the spine and not of the long bones 
This case is published in full in my paper in the Tiansactions of the Third 
International Congiess for Cancel Research, Biussels, 1913 
The followung is a biief abstiact 

Male, age twenty Always well until latter part of 1901, when he developed 
a swelling m mid-dorsal region The tumor grew rapidly, partial paralysis of 
the lower extremities began a short time later and he was sent to the Montefiore 
Home for Incurables I saw' him at this institution in consultation with Dr V P 
Gibney in February, 1902 At this time he had a very large tumor, occupying at 
least fi\e or six of the dorsal vertebrae He had complete paralysis of the bladder 
and rectum and lower extiemities and had lost fifty pounds m w'eight, and his con- 
dition seemed absolutely hopeless He was put upon the toxins of erysipelas and 
B prodigiosus without aii} other treatment The treatment was kept up four 
months wnth severe reactions Improvement was immediate and striking He was 
able to w'alk wnth plaster cast in September He made a complete recovery and 
married not many jears later, has two children, and is well more than tw'enty years 
IMicroscopic examination was made at Bellevue Hospital Laboratory It was pro- 
nounced by Dr Harlow' Brooks as round-cell sarcoma and had many giant-cells 

The following four cases while classed as giant-cell sat coma were all 
clinically malignant, furthermore, on microscopical examination, three were 
pronounced malignant by the Mayo Clinic Laboratory, two by Doctor Wood, 
and three by Doctor Barrie , also, m the fii st and second cases of this group, 
at the time of the original exploratoiy opeiation. Doctor Ewing said that he 
did not regard them as belonging to the benign group In the third case, 
the tumor had broken through the bony shell and had invaded the soft parts, 
and m the first three, the knee-jOint was extensively involved In three of 
the four cases, amputation had been strongly advised by a number of surgeons 
(in two cases, by myself) The limb was saved in three of these cases, and 
in the fourth case, the tumor which had apparently disappeared, recurred at 
the end of six months, necessitating amputation 

Case XIII — Sarcoma of the Lozvei End of Femur — (For full report see 
Annals or Surgery, December, 1919) — L G , female, tw'enty-one years of age, 
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with a tumor of the lo^^er end of the femur, with extensive involvement of the 
knee-joint Amputation had been advised but refused A small section wxas 
remo\ed for microscopical examination, no curettage 

Pathological report b> Doctor Ewung The mass consists of several broken 
portions of tumor tissue, each about i cm m diameter 

“ On section the masses are composed of dense fibrous tissue, in many places 
h> aline co\ercd wnth a fringe of sarcomatous tissue of the type of giant-ccll 
sarcoma The giant cells arc of the epuhs t>pe There are a few trabccul'c of 
bone which are separated by spindle tumor cells and are undergoing absorption 
In sc\eral places the dense fibrous tissue is infiltrated by strands of tumor tissue 
in wdiich the cells arc spindle in form, wnth slightly hyperchromatic nuclei, but 
without admixture of giant cells 

In the absence of full data regarding the anatomy of the tumor and its 
clinical course, it is impossible to gne any positive opinion of the clinical mahg- 
na^c^ of the case The giant-ceU areas belong m a group wduch generally pursues 
a benign course The spmdle-cell areas seem to possess greater growth capacity ” 
Doctor Ewnng later repoiting on the case, stated “The tumor was not 
histologically benign , I mcrel}’' mean it was not extremely malignant ” 

The patient w^as put upon prolonged to^m- treatment which was kept up for 
ncarh a \ear Immediate improvement was noticed w^hich continued until complete 
recovery Ind taken place She is still w^ell nine years later, and has a useful limb, 
with two inches' shortening 

Another case, almost identical, is 

Casf XIV — Sajconia of the Loxio End of the and Uppd End of ihc 

Tibia — (For full report see Anxals or Surgfry, December, 1919) — C S , female, 
twcntv-nine >ears of age, was admitted to the Memorial Hospital on November 
10, 1916 Amputation had been advised bv every surgeon who saw the case, 
including m^self, but the patient refused I did an extensive curettage, keep- 
ing the ca\it\ clean with Dakin’s fluid The patient was then put upon the 
toxins for about three months, followed by one radium-pack treatment and a steel 
needle of radium (100 me) introduced for three hours The patient made a 
complete rcco\er\, with complete restoration of function, there is practically no 
shortening and she walks wath scarceh a hnip It is now seven years since the 
treatment was begun She is in good health, January, 1924 

A microscopical examination w^as made by Doctor Ewang, who reported 
“ The tumor has the general features of a giant-cell medullary sarcoma 
Se\cral areas are unusualh cellular, wdiich indicates a guarded prognosis” 

In order to \erif\ the diagnosis, Doctor Ewang made a further examination, 
and reported 

“While the tumor shows certain areas of typical giant cells, there arc other 
areas in which the giant cells are comparatnely few in number and bunches of 
spindle and round cells are present ” 

C\si XV — C r, female, se\cnteen 'scars — Central sarcoma of the upper 
end oi the Tibia mixed- giant- and spindlc-ccll (For full report see Axnais 
01 ScrcFR\ December 1910) Admitted to the Hospital for Ruptured and 
Crippled in August 1915 Disease pronounced giant-ccll sarcoma ot the epuhs 
t\pe \cr% moderate degree of mahgnanc\ In Ewing, malignant In Barrie and 
MacCartv Curetting followed In toxins, 7 months later toxins discontinued on 
account 01 attack 01 grippe recurrence of tumor , second curetting , recurrence , 
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again treated with toxins and one application of radium (pack) Complete 
recovcrj with useful limb, well at present eight jears later 

Case XVI — Giant-ccU Sat coma of the Uppo End of the Tibia zvitli Involve- 
ment of the Entuc Knee-joint —ll C, female, twenty-three years of age, was 
admitted to the Hospital for Ruptured and Crippled on December s, 1920 

Previous history In July, 1920, the patient fell on a hard floor, injuring 
her knee, two or three dajs later severe pain set m, and a short while after, a 
swelling der eloped She remained in bed for two weeks, the pain increasing m 
se\erit3 She consulted Dr J H T Sweet of Hartford, Connecticut, who, at 
first regarded the condition as tuberculosis and applied a plaster cast, but on 
further clinical and X-raj examination, Doctor Sweet believed the condition to 
be sarcoma On December 7, 1920, she w'as referred to me by Doctor Burlingame 
of ChcncA Brothers (where the patient ivas employed) Physical examination at 
this time showed complete destruction of the upper end of the tibia, with involve- 
ment of the entire knee-joint, there evas marked enlargement of the upper end 
of the tibia extending down about 4)4 inches Clinical and X-ray diagnosis 
central sarcoma, malignant Extensive curetting was pei formed under ether 
follow'ed by a prolonged course of toxin treatment The wound w'as kept clean 
W'lth Dakin’s solution The operation show’ed a tumor the size of an orange, 
occupying the upper end of the tibia, wdiich completely destroyed the cartilage of 
the knee but wdnch did not involve the femur The joint was disorganized and 
filled with fibrous broken-dowm tissue, the tumor was partly cystic, the solid 
portions of wdnch, were of a reddish color The cavity was swabbed out with 
carbolic acid and packed w'lth sterile gauze, and the limb w'as put up in a plaster 
splint After receiving thirty -nine injections of the mixed toxins at the hospital, 
the patient returned home, w'hcre the injections w'ere continued for two months , 
no other treatment w'^as gu'^en The cavity filled up wuth normal granulations and 
the sinus healed wnthin three months Microscopical examination 

(1) By Doctor Jeffries — “ Giant-ccll sarcoma The tissues exhibit a con- 
siderable degree of necrosis ” 

(2) By Doctor Ewing — “ Giant-cell sarcoma, epulis type ” 

(3) By Doctor George Barrie — “ Definitely malignant tumor , fibro-sarcoma ” 

ClinicalK the tumor was malignant in view' of the rapid growth and destruction 

of the whole upper end of the tibia with involvement of the knee-joint The 
patient did well for about eight months, and then the disease recurred locally 
Infection of the wound set in, which was greatly aggravated by one application of 
radium , and immediate amputation had to be performed The patient made a good 
recovery, and is well at the present time, tw'O years after the amputation 

An interesting result m a case of tumor of bone other than a long bone 
was published m an earlier paper (Transactions of the Third International 
Conference of Cancer Research, Brussels, 1913), and will be mentioned 
briefl> here 

Case XVII — Giani-cell Saicoina of fhc Ilnwi — Mrs F, thirty years of age 
Patient fell on the ice m 1908, receiving a severe blow on the buttock and ilium 
A tumor developed two months later First operation performed by Dr Andrew 
J McCosh at the Presbyterian Hospital Microscopical examination by the 
pathologist of the Presbyterian Hospital showed the tumor to be a giant-cell 
sarcoma X-ray treatment was given shortly after operation The tumor recurred 
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and became inoperable Radium treatment \\as begun in June, 1909, hy Doctor 
Abbe, of New York, and continued by Doctor Wickham, of Pans During 1910, 
she recened se\eral \er> large doses of radium, without controlling the gro^vth, 
The patient w^as referred to me by Dr Frank Hartley, in klay, 1911, at which 
time she w^as markedly anaemic and considerably emaciated suffering from intense 
pain Plnsical examination showed a large inoperable tumor of the ilium Under 
four months’ toxin-treatment, the tumor became vciy much smaller and broken 



Fig 44 — Epulis t>pe recurrent after operation Not controlled b> cither toxins or radium Dista’^c 
progressing when left hospital patient not traced 

down making it adMsable to do a curettage A microscopical examination was 
made b\ Doctor Ewang, who reported 

“ The tumor diagnosed as giant-cell sarcoma, proves in m\ sections of the 
material to be as supposed, a giant-cell sarcoma It is composed chicfi> of 
small spindle cells m which he man> giant cells of the epulis t>pe There arc 
numerous areas 01 hemorrhage, and the giant cells are most numerous in these 
areas The structure is that of a tumor of moderate mallgnanc^ Its position max 
render it more serious than u it were in a superficial position, but histologicallv 
It IS not to be classed with the more malignant or periosteal grow'ths ” 

The patient apparenth, made a complete rccotcr^ and remained well lor fne 
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years, when the disease returned, and she died the following yeai of symptoms 
of probable metastases 

Although giant-cell saicomata of the jaw aie usually legarded as benign, 
I have obseived two cases in which the disease progiessed with gieat lapidity 
and caused death wnthin less than six months Thei e was no positive evidence 
of metastases m eithei case The micioscopic diagnosis w^as giant-cell 



.-I ’I' , ' - y i, '■ r ' 


Pi 


G 45 — Giant-cell sarcoma epulis type Specimen remo\ed from metastatic tumor of ilium si\ months 

after removal of primary tumor of jaw 


sarcoma of the epulis type, in both cases In one case the diagnosis was 
made by Doctor Ewing 

The following case was seen by me in consultation with Doctor H H M 
Lyle, who has kindly given me permission to repoit it 

Case XVIII — Giant-cell Sat coma of Loiuei End of Right Fcmiu — O, 
male, thirty-four years old, was admitted to St Luke’s Hospital on April 8, 1921 
Seven months before, the patient had been struck on the outer side of the right 
knee, by a heavy weight, immediately after which, the knee became swollen and 
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extreniel> tender The swelling subsided in two weeks, but the pain continued 
and remained uinaried in character since the onset, there were no signs of 
mflammator} trouble present 

Ph\sical examination showed a well-developed, well-nourished man of thirt>- 
four >ears General plnsical examination negative 

Clinical diagnosis Bone C3st of femur, or giant-cell sarcoma 
Rontgen examination showed an area of diminished density in the lower end 
of the right femur extending from the articular surface of the external condyle 
up for a distance of 6 cm There were lines of density equal to the bone dividing 
the rarefield areas into sections giving the appearance of osteitis fibrosa cystica The 
process extended from the anterior to the posterior surface of the bone Lungs 
were irce 

Pre-operative diagnosis Bone cyst of femur 

Post-operative diagnosis Bone c\st of femur, question of osteosarcoma 
Operation, April 13, 1921 Incision, curettage, and carbolic acid 
Pathological report “ The external condyle of the femur was hollowed out 
by a large cavity inches or over m its transverse direction, and one inch from 
front to back The wall externally, was of paper-like thinness and anteriorly was 
also quite thin The cavity contained a considerable amount of grayish-yellow 
material mixed with blood, the bone covering very soft ” 

^Microscopical examination “ Sections of the soft parts show that they are 
composed almost exclusively of a dense fibrous stroma m which many fairl}'' 
regular giant cells of the epulis tvpe are thickly distributed The nuclei of these 
cells are comparativelv regular and their morphology is that of one of the more 
benign t>pes of myeloid sarcoma The stroma, although verj cellular is 
composed of nuclei also fairl}’- regular, but mitoses are not infrequent It cannot 
be considered a benign tumor, although it probably has arisen in the myeloid cavity 
The older portions of the stroma are less cellular There is no cartilage, but 
\cr\ cnrh osteoid areas ma> be found'' St Luke's Hospital Laboratory, 
Doctor r C Wood and Doctor Knox 

Second operation, A[a\ ii, 1921 Incision, curettage, muscle transplant 
Pre-operatne diagnosis Giant-ccll sarcoma of femur 
Post-operatn e diagnosis Giant-cell saroma of femur 

Microscopical examination “ Sections show considerable solid cellular tissue 
of the spindle-cell Upe, in some of which giant cells are rare In other areas 
the\ are more frequent, but tend to be small and only have a limited number of 
nuclei The cells of the stroma are rather short and rounded, vary considerably 
in their nuclear chromatin, and mitoses are frequent Parts of the tumor are 
hemorrhagic and show old blood pigment There are a few bony trabeculae 
cMdenth from the normal bone although a few of them ma}^ be newly formed 
There is not, howc\cr, much tendenc\ tow^ard differentiation On the whole, the 
section resembles an earlier one but the giant-cells are somewhat less fiequunt ' 
Rontgen examination August 4 showed an area of rarefaction in the lower 
end of the femur 

Rontgen examination September 3, showed the rarefied area considerabl> 
decreased, and the process, apparent!}, not actne at the present time 

Examination in the beginning of October, 1923, showed the patient well and 
in good condition two and one-half 3 ears later 

The following three cases while not personall} obseraed, haae been of 
great interest to me e\er since thea aa^ere published m the Joiunal of the 
Michigan State Medical Society (October, 1916) b} Doctor Harold deB 
Barss Through the courtesa of Doctor Barss, I haae been able to keep a 
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careful follow-up lecoid of these cases, and Ihiougli the kindness of Doctor 
Waithin, Pathologist, Suigical Clinic Univeisit}^ of Michigan, I have just 
been supplied with niicioscopic slides and micro-photographs of the cases 
The fact that they aie all well at the piesent time is of special interest and 
justifies us in biiefl} lepoiting the 
cases heie 


Case XIX — Myelogenous Gmnf-ccll t 
Smeovta of the Lozco End of the 
Fomn y Cincifagcy Toxinz, Rcciuicncc 
ill Foin Months, Amputation, Rccovciv, 
Patient JJ'cII ovci Eight Ycais Laici — 

M G , female, eighteen years of age, was 
admitted to the University Hospital in 
August, 1915 Symptoms pain and 
swelling of lower end of femur, previous 
local trauma Duration six months 1 


X-ray report There is an almost ev- 
acth spherical shadow^ about the size of | 
an orange on the lateral aspect ot the 
knee, central, just o\cr the external con- 
d}lc It has produced a calcification and 
absorption of the shaft for about one-half 
its diameter The external cond}le is 
almost complctcl} decalcified There is 
almost no time reaction, a mere sugges- 
tion of calcification along one edge 
Diagnosis E\ idcntly some neoplasm, 
presumably sarcoma ’ 

Exploratory operation, with curetting 
Microscopical diagnosis Giant-cell, 
spmdle-cell myelogenous sarcoma Much 
necrosis '' The mixed toxins of erysipelas 
and bacillus prodigiosus were begun two 
days later, a second course w^as begun 
one month later, the last injection was 
given on Januaiy 15, 1916 In the middle 
of January, 1916, a local recurrence 
developed, rapid grow^th, hip-joint ampu- 
tation w'^as performed, microscopical 
diagnosis , myelogenous giant-cell sar- 
coma Microscopical examination of limb 
after operation showed that the tumor 
had extended to the surface of the carti- 
lage co\enng the external condyle of the 
f^mur It had infiltrated the soft parts 
along the external ligament to the head of 
femur internal to the tumor there was but 
crushed The tumor extended posteriorly in 
inch of the popliteal vessels 



Fig 46 — Clinical and X-ray diagnosis v as 
giant-cell sarcoma, exploratory operation and 
curettage, microscopical diagnosis, malignant 
central sarcoma Operation Dy Dr Lihenthal 
m March 1922 Curettage and fat implantation 
followed by toxin treatment 

the fibula Of the low^er end of the 
a thin shell of bone w^hich was easily 
the soft parts to tvithm one-quarter 


The patient made a good recovery A letter from her family physician on 
October 13, 1923, states “M G is enjoying good health, no symptoms of any 


return of her former malady , physically and mentally she is normal ” 
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Doctor Warthin on reviewing the microscopic slide, states ‘‘ This is a rela- 
tively benign type of bone sarcoma, practically no danger of metastasis Local 
excision advised b} pathologist but because of large size of neoplasm and the 
amount of bone replaced, hip-joint amputation was performed ’’ 

Microscopical Report (Doctor Ewing, December i8, 1923) 

“Giant-cell tumor atypical In places on outer edges, stroma is very cellular 
Cells are large spindle, round, or pol>hedral H> perchromatism slight Probably 

benign but prognosis doubtful 
r ^ Likely to lecur after incomplete 

* £ ' curettage ” 


9 



Casl XX — Ccnt)al Sar- 
coma of the Uppcf End of ike 
Humous, ExpIo}ato)y Opoa- 
tion FoUozvcd by Toxins, 
j Complete Recovoy, Patient 

Well Eight Yeais and Eight 
Months Lafo — A W, male 
fifteen years of age, was ad- 
mitted to the University Hos- 
pital in January, 1915, with a 
tumor of the right shoulder , 
inability to raise arm , pain in 
light shoulder for eight months , 
no history of injury 

Radiographic report “ On 
the external anterior surface of 
the head of the humerus involv- 
ing both the epiphysis and the 
diaphysis, there is an irregular 
area of absorption with local- 
ized areas of calcification on 
, both m the centre and the 

penpher}'’ extending well out 
toward the integument The 
head of the bone is considerably 
j enlarged with practically no 


wasting of the shaft of the 

return of the d.sense humerus distal to the pathology 

Diagnosis Sarcoma of the head 
oi the humerus ’ Exploratory operation, microscopical diagnosis “Myelogenous 
sarcoma , great numbers of enormous giant cells in a matrix of large round epithc- 
loid cells, probably of cndotheloid origin , prognosis not very good , should be 
searclied cirefulh for metastases “ Ihe mixed toxins were begun three days after 
the operation The patient was discharged from the hospital in March, 1915, and 
the toxins were continued at home Report January 15, 1916, wound healed, 
patient in good health and getting use of arm , no pain 

letter from the famiK physician on October 12, 1923, states 
Patient is a fine \oung giant, works in grist mill, lifting heavy bags, etc , 
could not be better ' 


Doctor Warthin, on rcMewing the microscopic slide of this case, states 
“This IS a relatncK benign t\pe of bone sarcoma but m our experience, 
more malignant in the scapula than in the long bones We have seen two cases 
ot this neopla<;m primarv in the scapula with metastasis'^ 
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Microscopical Report (Doctor Ewing, December i8, 1923) 

“ This appears to be one of the cases of giant-cell tumor associated with the 
absorption of cartilage Such tumors arc generally found at the head of the 
humerus The giant cells are rather numerous, typical epulis type, and most 
luinierous about blood spaces The accompanying cells are peculiar, and are 
rather laige poljhedral granular cells occurring in sheets, and clumps In some 
areas the giant cells are missing and the polyhedral cells appear exclusively 
There are several small foci in which there is dark staining fibrillar or partly 
hyaline material, which appears to be degenerating cartilage There may be some 
new formation of this imperfect cartilage There is no sign of bone formation It 
does not resemble any of the well-known forms of osteogenic sarcoma Tumor is 
relatively benign, but probabl}' more active than most giant-cell tumors ” 

Case XXI — Cciitia! Giani-ccll Sat coma of the Txbia, Cwcttagc FoUoxved 
by Toxms, Rccovciv, Well Eight Ycais Latci — T F, female seventeen years 
of age, was admitted to the Surgical Clinic on March i, 1915 Symptoms pain 
and swelling in right knee and inability to use the limb for about five months 
X-ray report “ The head of the tibia is the seat of a rather absorbing process 
which has resulted in the loss of all details of the external portion The joint 
surface is spared There is some swelling No periosteal reaction, no abnormal 
calcification The cortex has entiiely disappeared both front and back Evidently 
and infiltrative growth \\ ithin the bone Diagnosis sarcoma ” 

Exploratorj operation on March 4, 1915, pathological diagnosis “giant- 
cell mjTlogenous sarcoma ” The patient was immediately put upon the toxins, 
the maximum dose being nineteen minims Rapid improvement took place, as well 
as gain m n eight, and disappearance of pain A second course of treatment was 
begun on April 28, 1915, and a third course on August 18, 1915 Examination on 
No\ ember 5, 1915, showed the patient in excellent condition, and the wound practic- 
ally healed In Februarj', 1916, a small soft area appeared in the centre of the 
former incision Another course of toxins was begun By April 26, 1916, the 
wound had entirely healed , and the suspicious area had increased in size Radio- 
graphic picture confirmed fears, the thin sclerosing maigin of the surgical defect 
had almost disappeared , the cortex on the internal surface had reduced considera- 
bly, diagnosis, recurrent sarcoma of head of tibia The patient was advised to 
continue toxin-treatment 

While this IS the latest note found in the published record of the case, a 
letter from the family physician on December 4, 1920, states 

“ This patient, as far as can be observed, is in perfect physical condition The 
upper shaft of the tibia, where the osteo-sarcoma, or medullary sarcoma was 
located, being m healthy and normal condition never having recurred or given her 
trouble since recovering from same (this dating from the time she was in your 
clinic) ” Under date of Octobei 13, 1923, the family physician again wrote 
“ Patient is in fine health, and the end results of operation and treatment are fine , 
there is no return or any effects left ” 

Microscopical Report (Doctor Ewing, December 18, 1923) 

“ Giant-cell tumor , typical benign ” 

Through the kindness of Dr W Edward Gallic, of Toronto, Canada, I am 
permitted to give a brief history of a case of giant-cell sarcoma of the femui 
which he recently showed before the Interurban Surgical Society in Toronto 
This case is of particular interest, as it is one of the few giant-cell femur cases 
that have been cured by curettage 

Case XXII — Male adult, history of repeated trauma in 1914 j la 1920, fell 
on the ice, causing a severe sprain of knee, he was laid up in bed for two weeks 
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^Mth s^\elllng and soreness, the latter continued, but the severe pain disappeared 
after one jear Examination on March 17, 1922 showed patient walking ^vlth a 
slight limp, left knee-joint apparently normal, slight thickening of lower end of 
femur, deep tenderness on inner side X-ray diagnosis Giant-cell tumor 

Operation by Doctor Gallic on April 12, 1922, who made a window in the 
outer side of the external condyle about 2^ inches long and i inch wide , cortex was 
onh yi inch thick A large cavity was found containing hemorrhagic and yellow 



Fir 4S — (Case No 19 m femur table ) 

tumor mass of a \er\ crumbl^ nature, in which were man> small bon> particles The 
tissue resembled a mass of fish eggs The ca\it\ was thoroughh curetted, and 
filled with pure carbolic acid which was left in for about three or four minutes, 
after which it was aspirated and filled wath pure alcohol The periosteum was 
closed o\cr a window The patient made a good rcco\er> and was still well 
when last obscr\ed one jear and eight months later 

As to the pathological examination, Doctor Gallic states “ The tissue 
was submitted to the pathologists here and the diagnosis of giant-ccll tumor 
confirmed A section was also sent to Doctor Codman and the diagnosis 
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confirmed b} him There is just one point about it which does not agree 
with Doctor Ewing’s description of benign giant-cell tumor It seems to be 
filled with small spiculaj of bone, which aie evidently alive, and I think must 
be Intel preted as evidence of bone piolifeiation Doctor Ewing says that 
these benign giant-cell tumoi s should not contain new bone ” 

CONCLUSIONS 

In Mew of the cases heie repoited, it would seem necessary to modify 
the opinion so strongl) held by most of the leading pathologists of to-day, 
that giant-cell saicoma is ahcays benign and never gives rise to metastases 
As far as the author can see. there is only one explanation of these cases 
which still lea\es it possible foi one to entertain the theon that giant-cell 
tumors are alnajs benign, and that is, to assume that all of the cases heie 
reported, in which metastases developed ending in death, were cases of mis- 
taken diagnosis It is quite clear that such explanation concedes the whole 
position As a matter of fact, however, m the author’s personal series of 
cases, the diagnosis of “ benign giant-cell sarcoma ” was made not only by 
competent pathologists, but in many cases by the very pathologists who had 
made a most careful study of bone tumors, so that if men of such wide 
experience are unable to dififerentiate the benign from the malignant type 
until death from metastases occurs, how much less likely is it that pathologists 
of ordinary experience will be able to make such differentiation^ 

We must admit that the treatment of giant-cell sarcoma of the long 
bones, by radium or X-ray, is at present in an experimental stage, and 
the results thus far obtained do not warrant us in giving up the standard 
method of surgical treatment (curettage) with or without the subsequent 
use of radium or toxins 

The end-results following the different methods of treatment would seem 
to justify us in regarding the best method of tieatment of these giant-cell 
tumors as follows 

a Exploratory operation with curettage of all the tumor that it is pos- 
sible to remove , 

b Swabbing out the cavity with pure carbolic acid and alcohol or 
zinc chloride, 

c Packing the cavity firmly with gauze to control hemorrhage , 
d Putting up the limb m a circular plaster-of-Pans cast if there is any 
danger of pathologic fracture , 

^ Keeping the cavity clean with Dakin’s solution , 

f Sj'stemic treatment with the mixed toxins of erysipelas and bacillus 
prodigiosus for a peiiod of three or four months supplemented with at least 
one massive dose of radium in the form of a pack, eg , 12,000 me hours at 
10 cm distance over three areas, if available , if not, X-ray may be used , 
p If the disease recurs in spite of curettage and prophylactic treatment, 
a second, or even a third curettage may be employed, combined with further 
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use of either toxins or ladium If at the end of six months the disease is still 
progressing, resection or amputation may be indicated , 

h Primal y amputation should very rarely be performed in any type of 
cential giant-cell saicoma without a piolonged prehminaiy trial of conseiva- 
tive treatment 

t Clinical evidence of malignancy; lapid growth, bieakmg through the 
boil} shell should outweigh the histological evidence of a benign giant- 
cell tuinoi, and in cases of this t\pe, amputation should be pei formed after a 
brief ttial of consei vative tieatinent, if the disease is not controlled 
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TRANSACTIONS 

OP THE 

PHILADELPHIA ACADEMY OF SURGERY 

Stated Meeting Held Decenibei ip-?5 
The President, Dr John H Jopson in the Chair 
CONDYLAR FRACTURE OF THE HUMERUS 


Dr E G Alexander presented a boy, four ) ears of age, who was 
admitted to St Christopher’s Hospital, September 17, 1923, with an 
mjur} of the lo\\er end of the left humerus sustained as the result of a 

fall downstairs 



Examination 
showed a supracon- 
dylar fracture with 
forward and in- 
ward displacement 
of the upper frag- 
ment (see Fig i) 
Three attempts at 
bloodless reduction 
under ether having 
failed to improve 
the position, 0 n 
September 26th, 
the fracture area 
was opened by a 
three-inch long in- 
cision on the infer- 
ior anterior surface 
of the arm over the 


lower end of the 


Pic I —Sjpracond%lar fracture of the humerus before reduction Upper fragment 

and open reduction 

attempted , a great deal of difficulty was encountered on account of the 
cartilaginous nature of the lower fragment No internal fixation appar- 
atus or suture vas used The upper fragment was freed of the soft 
tissue and pushed backward and inward in apposition to the lower 
fragment The wound was then closed and the forearm placed m acute 
flexion The X-ra} (Fig 2) showed almost perfect reduction At 
the end of three weeks the patient w^as discharged and referred to the 
dispensar\ for further tieatment Wound completel} healed 

The reporter thought this fracture to be of interest on account of the 
unusual deformit} and the great difficulty of reduction The patient 
would probabh haie gotten a fair functional result if the fracture had 
been left alone It is hard, at this age, if the fracture had not been 
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1 educed, to leally 
say how much de- 
formity would have 
resulted The 
“ gun-stock ” d e - 
f 01 init}^ and the 
loss of the cai ly- 
ing angle are the 
t w 0 possibilities 
He was surpiised 
at operation to find 
no callus, although 
the fractuie vas 
twelve da}s old 
The case is 
not a supracond} lai 
fracture It could 
be classed as a con- 
dylar fractuie oi 
as an epiph} seal 
separation The 




3 Supracondylar fracture of the humerus before reduction 
Case II 


condoles weie frac- 
tuied, but the por- 
tion between the 
condyles was 
smooth, as if It was 
an epiphyseal sepa- 
lation It IS too 
soon to recoid the 
end lesult 

Doctor Allx- 
ANDER presented a 
second case of frac- 
ture at the lowei 
end of the humerus, 
in the person of a 
boy, age eight 
vears, who vas ad- 
mitted to the Epis- 
copal Hospital. 
October 13. 1923, 
with the diagnosis 


of supracondylar fracture of the right humerus On the day before 
admission he fell off a fence He thinks he fell directly on the right arm, 


With the arm in the outstretched position Theie was present about the 
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elbo^\ a large amount of swelling with discoloration of the soft parts, 
there is an abrasion of the skin immediately above the internal condyle 
of the humerus , localized pain, mobility, ecchymosis, swelling, deformity, 
loss of function and crepitus over the supracondylar region of the right 
humerus X-ray (Fig 3) showed a fracture through the condyles of 

the right humerus 
I with displacement 
I backward for the 
entire diameter of 
the shaft of the 
lower fragment It 
, 1 s a 1 s 0 displaced 

outward for one- 
third of the diame- 
ter of the shaft in 
the antero-posterior 
view Attempts at 
reduction without 
ansesthesia were 
^ unsuccessful 
‘ October 20th, 
under ether anses- 
t h e s 1 a, reduction 
^ was accomplished 
I by forcible hyper- 
extension of the 
Tig 4— Caseii after reduction forearm and then 

bringing the arm 

up in acute flexion “ X-ray (Fig 4) shows fracture almost completely 
reduced Patient discharged from the hospital and referred to the 
surgical dispensar} for further treatment 

This case vas shown along with the preceding case to emphasize the 
fact that in eight da\ s after a fracture of the lower end of the humerus 
in a child, sufficient callus was not present to interfere with reduction 

PARTIAL RUPTURE OF THE INTESTINE 
Doc 1 OR ALnxAX’DER presented a boy, aged eleven years, who was 
admitted to the Episcopal Hospital, October 6, 1923, with the history 
that about three hours before admission he was roller skating on the 
street and fell, striking his abdomen on the pavement He has since 
Aomited se\en or eight times, but has not vomited blood He has pain 
111 the lover left quadrant of the abdomen, is unable to void urine, 
complains of thirst and is lerj restless The child was a rather pale, 
thin }Oung male of about eleven lears of age, complaining of pain 
in the lover part ot the abdomen but apparently not of a serious nature 
No simptoms externalh The abdomen was slightl} scaphoid in type, 
no abrasions or ecclnmosis no masses palpable no dulness in the flanks 
On palpation o\er the lover left quadrant of the abdomen there is 
sujierficial tenderness and rigidit} present There vas no peristalsis 
m this area 
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THROMBO-ANGEITIS OBLITERANS 


Undei elhei anjeslhesia the abdomen was opened through a left 
rectus incision On opening the peiitoneum a milky fluid was encoun- 
teied, this was cultuied The intestines were then examined, and in 
the lowei ileum a paitial lupture of the wall of the gut was found, 
which extended thiough the peiitoneal and musculai coats down to the 
mucous membiane The rent m the intestinal coats was closed, a rubber 
tube was placed in the pelvis and the wound closed The rubber tube 
was iemo\ed the da} following operation as the cultuie showed no 
giowth The ]3atient made an uneventful recoveiy and was discharged 
from the hospital on Octobei 23, 1923 

This case emphasizes the fact that serious mtia-abdominal injuiy 
may take place without ain Msible external signs, as abiasions, ecchy- 
mosis, etc It also emphasizes the fact that in all abdominal injuries 
localized pain and iigidit} and ihe absence of peristalsis warrants one 
in opening the abdomen 

GUNSHOT WOUND OF THE ABDOMEN 
Doctor Alcxakder piesented a lad aged sixteen years, who was 
admitted Octobei 5, 1923. with the histoiy that shoitly before, while 
he was unloading a 25-cahbie automatic pistol, it was accidentally 
dischaiged, the bullet enteiing his anleiioi abdominal wall and coming 
out of his back When admitted he was maikedly shocked Tempera- 
tine 98 Pulse I PI Respnations 30 Pulse volume low Immediately 
below and slightly to the light of the umbilicus in the abdominal wall 
was a small punctuie wound, black in coloi, with inverted edges, from 
which a small amount of blood was oozing In the back, on the left 
side, slightly below the level of the umbilicus, was the wound of exit 
of the bullet, a considerable ooze also coming fiom this wound The 
abdominal muscles weie iigid, theie was dulness m each flank and no 
peristalsis to be heard Without delay the abdomen was opened by a 
right rectus incision On opening the peiitoneum a laige amount of 
fluid blood gushed foith The intestines weie carefully examined for 
peiforations and none found Clots weie found in the omentum and a 
large hiematoma could be seen behind the posterioi peritoneum m the 
panel eatic legion The bullet hole could easily be seen m the anterior 
parietal peritoneum, but no opening could be found 111 the posterior peri- 
toneum The abdominal cavity was sponged free of blood, possibly a 
litre of salt solution pouied m, and the wound then closed without 
drainage The patient was immediately transfused by the citrate 
method and anti-tetanic serum given Recovery was uneventful and the 
patient was discharged fiom the hospital on November 24, 1923, in 
good condition 

THROMBO-ANGEITIS OBLITERANS 
Doctor Alexander presented a man, aged fifty-three years, who 
was admitted to the Episcopal Hospital, April 2, 1923, on account of gan- 
grene of toes due to thrombo-angeitis obliterans Seven years ago gan- 
grene developed 111 the left foot and his left leg was amputated at the 
Samaritan Hospital His present illness began as a soreness m the toes 
twenty-one weeks before admission to the hospital Had been at home 
m bed for nineteen weeks under the care of his family physician Has 
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a feeling of numbness in the toes and suffers a great deal of pain, 
especial!} if the foot is exposed to heat 

When admitted he appeared a fairly well de^ eloped adult ^\hlte 
male, whose left leg had been amputated about four inches below the 
knee The great toe, index and middle toes of the right foot are now 
blue in color and cold , an ulcer is present on the under inner aspect of the 
great toe, the other toes are slightly discolored Pulsation in the pos- 
terior tibial and dorsalis pedis fainth felt Blood sugar and urea 
normal urine negative 

The patient was kept in bed with the foot elevated, heat was applied 
and he was given potassium iodide internally He suffered a great deal 
of pain and for this intravenous injections of sodium citrate were given 
without any beneficial result Morphine was frequentl} giv^en to 
relieve the pain 

April 19, 1923, peri-arterial sympathectom} was performed Follow- 
ing the operation the pain was greatly relieved for a few days How- 
ever, the gangrene in the toes became steadil) worse and on May 10, 
1923, the first and second toes were amputated Following the operation 
the patient continued to have pain m the toes and foot, and occasion- 
al!} complained of pain m the sympathectomy wound The gangrene 
continued to progress until on June ii, 1923, a Chopart’s amputation 
was performed On account of the devitalized and infected nature of 
the foot, the wound was left open Following the operation the 
remaining part of the foot and lower third of the leg became ver} much 
swollen, red and tender This area was opened and drained of the 
pus which was found above the ankle The patient rapidly began to 
improve, all his pain entirely disappeared, and the wounds began to 
clear up The wounds finally entirel}' healed and the patient was dis- 
charged from the hospital m good condition 

The arterial s} mpathectom} had had no effect on the gangrene of 
the toes which, when the operation was performed, was becoming 
steadilv worse The pain was greatl} reliev^ed immediately following 
the operation , it recurred how ev er, m a few days, but nev er to be 
quite as severe as it was previous to the s} mpathectomy The pain fol- 
lowing the operation seemed to be more intermittent m character, the 
patient often going several da}s without complaining sufficiently to 
require a narcotic Sodium citrate intravenously for the relief of pain 
in arterial disease seems in his experience, to be a most unreliable and 
overrated measure 

Dk Astlev P C Ashhurst, who had seen the first case ^vlth Doctor 
Mexander, said that A\hen he found it had been nine da}S since the child 
was hurt he was dubious as to whether or not he could reduce the fracture 
after so long an inter\al Although he pulled as hard as he could, did not 
secure reduction Howe\er, he thought that if the elbow was left alone, the 
child probabh would get as good a result as if an open reduction were done, 
and for the following reasons First the child alread} had complete flexion 
of the elbow , second, the lower fragment, though posterior, was more 
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external than internal, so that the development of cubitus vaius was not 
to be feaied, thud, the fact of the child’s extieme youth was in favor of 
the spontaneous aichitectuial leaiiangement of the bone fragments, so that 
ultimately a leasonably good lesult would be assuied On the othei hand, 
open 1 eduction at a stage aftei the injuiy when so much new subpei losteal 
bone has aheady foimed, has usually lesulted in a stiff elbow in the cases 
he had seen tieated by othei suigeons by operation He had never himself 
had occasion to opeiate on so young a child He thought that Doctor 
Alexander’s second patient showed how useless it is to put the elbow into 
hypei flexion until i eduction is seemed To secuie i eduction one has only 
to revel se the piocess b} which the fiactuie occuiied, namely, hypei extension, 
longitudinal ti action, and eventual complete flexion, which he called hyper- 
flexion When the elbow is flexed it is veiy imiDoitant not to flex it in 
any othei than the sagittal plane If it is flexed up and towaid the chest 
a cubitus ^algus will be piesent when the patient gets well If it is flexed 
too much away fiom the chest, one will get cubitus ■vaius When flexed one 
can do what one will with the foieaim because the lower fiagment is locked 
on the shaft of the humeius, and the whole extiemity the foieaim, elbow, 
and uppei aim move as one piece One need not feai rotating the fully 
flexed elbow in towaid the che«t, because if the elbow is kept in hvperflexion 
it IS immateiial what is done to the shouldei loint, wheie alone rotation 
Mill occui 

To maintain the elbow in hypei flexion, no diessing is so simple as a 
rollei bandage First poivdei the ciease of the flexed elbow, and place a 
small siveat pad in it Begin with a numbei of turns of the lollei bandage 
around the -wrist, and include the hand in the bandage Then letuin to the 
wrist and again take a numbei of turns of the lollei aiound the wrist, before 
carrying the bandage acioss to the arm below the axilla Neglect of the 
precaution to put enough turns aiound the wiist to make a firm pad of 
bandage here, may cause the bandage to pioduce a slough over the subcu- 
taneous bolder of the ulna, when the roller is drawn taut from this point 
across to the arm just below the axilla Then cany the lollei back and 
forth from arm to foreaim, bandaging m the elbow much as one would an 
amputation stump Finall)'’, cany the same continuous bandage aiound the 
child’s neck, suspending the wnst from the neck In all cases the hand, 
at least its thumb, should he on the same side of the neck as the injured 
elbow If the hand lies on the othei side of the neck, the elbow has not 
been flexed acutely enough to prevent displacement of the lowei fragment 

Dr John H Jopson spoke of the possibility of Volkman’s contiacture 
following treatment of fracture of the elbow by acute flexion In the eaily 
stages, he would hesitate to use forced flexion to the degree recommended 
by Doctor Ashhurst He was satisfied to adopt a position of moderate 
flexion, after reduction undei anaesthesia, and later raise the hand to the 
higher level He had been well satisfied with the results thus obtained 
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Dr H^^RY P Browk said that he expected to show at the next meeting 
a Russian Jew, thirty-six }ears of age, who showed evidence of endarteritis 
obliterans m both feet Doctor LeConte performed a sympathectomy on the 
right side with immediate relief of the pain He did so well. Doctor LeConte 
wanted him to ha\e the operation done on the left side, but he would not 
submit Seien or eight months later the left side became so much worse 
that he was very anxious to have the operation done At the time of opera- 
tion on the left side the contraction of the femoral arteiy which always 
follows this operation w'as just sufficient to shut off the blood supply to the 
foot and the man had subsequent gangrene and the foot was removed at the 
end of two or three wrecks Pam was relieved at time of operation The 
right side did very niceh No pain at all At present he walks around 
on crutches 

Dr a E Billixos said that at the Jefferson College Hospital they had 
had a number of cases of sympathectomy All had been relieved from pain 
w'lth the exception of tw'O, wdiich came to amputation for gangrene One 
patient with beginning gangrene of the great toe w^as finally relieved from 
pain and it is now one and one-half years since the operation He is still 
entirel} comfortable and goes to work Another case operated on one and 
one-half to two yeais ago is well Two patients have come to amputation 
since and the other day he amputated the leg of a patient whom Doctor 
LeConte had operated on nine months ago with relief only for a short time 
Dr Gcorgc P Muller had performed s) mpathectomy eight times for 
Buerger’s Disease, without very satisfactory results from the standpoint 
of reco\er\ from cvanosis or threatened gangrene The exception was a 
patient past middle age who had beginning gangrene of the little toe, after 
s\mpathectom\ he made a w'onderful anatomical reco^er}^ and has remained 
well since aiiout tw'o \eais In three of the cases there was distinct relief 
from pain and m the other four there w^as no improvement They went on 
to amputation Leriche’s theory is that it relieves vasomotor constriction 
and impioves the blood supply^ All of these patients were neurotic, and w'cre 
mostly Russian Jews The trouble with patients with Buerger’s disease is 
that m addition to the neurosis thev also have thrombosis, and the vessels are 
almost obliterated Therefore vou cannot get vasodilatation of the v’'essel 
You can relieve the pain liy cutting the afferent Buerger says the thrombosis 
does not extend to the capillaries but inv'olves the larger v'essels, and the hope 
of sympathectomy is that you can improve the capillary circulation Kroh 
show s that w hile the capillaries may not have muscle walls, yet they ha\ e cells 
which expand under stimulus The speakers results had been disappointing 
in senile and diabetic gangrene 

DUPLEX KIDNEY WITH PYONEPHROSIS 
Dr Llox Hcrmax presented a post-mortem specimen showing p\o- 
nephrosis affecting the lower half of a duplex kidney The individual, 
a woman of seventy vears of age. from whom this kidney was removed, 
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came to the Methodist Hospital in 1921, with symptoms suggestive of 
acute left-sided pyelitis The cystoscopic examination levealed duplicity 
of the left uietei with infection of the lowei pelvic segment The con- 
dition seemed to be a chionic one with an acute exacerbation of the 
infection A pyelographic and differential functional study showed a 
relatively noimal u])pei segment with an infected and functionless lower 
segment The patient had diabetes, and aftei due deliberation it was 
deemed inadvisable to attempt opeiation, although the findings suggested 
the possibility of doing a hemi-iesection of the kidney They weie able 
to keep the infection undei contiol by pelvic lavage, but foi a long time 
the patient absented heiself fiom the clinic Several weeks ago she 
was admitted to the medical seivice of Di George Norris in the Penn- 
sylvania Hospital with a veiy se^ele attack of lenal infection, together 
with othei complications which have now proved fatal Diamage of 
the pyonephrosis b^ means of the uieteial catheter and pelvic lavage 
were of no avail for leasons that became evident at the post-mortem 
table The pyonephrotic sac had luptuied, 01 at least the infection had 
spread beyond the limits of the sac and there was puiulent mfiltiation 
of the psoas muscle and a massue left-sided empyema 

There was incomplete duplicity of the right ureter, but neithei seg- 
ment of this kidney had become infected 

TEMPORO-MANDIBULAR ARTHROPLASTY 

George IM Dorrance lead a paper with the above title, for which 
see page 485 

POST-OPERATIVE PULMONARY COMPLICATIONS 

The annual oration m suigeiy was delivered by Dr Walter E'^tell Lee, 
with the above title Foi this addiess, see page 506 Doctoi Lee also reported 
the following case 

The patient was a lad, sixteen yeais of age, who was admitted to 
the Germantown Hospital, March 12 1923, with acute appendicitis and 
operated upon the same day by Doctors Murray and Bloomhart The 
swollen, partially necrotic appendix was lemoved He left the table 
in very good condition on the third day, post-operative, having been 
fairly comfortable, up to that time he began to complain of pain m the 
right anterior chest 

Examination at this time of the antenoi chest showed a peculiar 
ringing but dull note upon percussion from the level of about the second 
rib downward, extending to the side to axillary line, but did not seem 
so much m evidence here Posteriorly the patient was not examined 
By auscultation or^er the designated area m the antenoi chest, the whis- 
pered voice was diminished and m the upper part numeious moist, 
coarse rales could be heard Tactile fremitus seemed but little dimin- 
ished At this time the apex beat of the heart could neither be seen nor 
felt to the left of the sternum There was a visible pulsation synchronous 
with the heart beat, placed about one inch to the right of the right 
border of the sternum and in the fourth interspace The heart sounds 
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were transmitted over the entire right chest, but were heard the 
strongest over the point where the pulsation was visible At this time 
tentative diagnosis was made of pneumothorax with a possibility 
of a tuberculous origin Also a condition of dextrocardia was 
thought probable 

IMarch i6, 1923 — The physical signs weie very similar to those 
found at the last examination, except that the ringing quality of the 
percussion note was less marked and fewer rales seemed to be present 
The position of the heart seemed somewhat more to the left so that 
pulsation could be seen and felt in the fifth interspace to the left of the 
left border of the sternum but considerably within the normal location 
of the apex beat A heavy, muco-purulent sputum is constantly raised 

March 17, 1923 — The heart has returned to the left somewhat, 
taking a position behind the sternum, the sounds are quite as forceful 
as ever Friction rub heard distinctly over both sides antenorl}'' 

Notes by Doctor Geisler Lungs — Left lung shows a compensatory 
hyperactivity , right lung diminished expansion in the upper lobe, a few 
sonorous rales are heaid and the respiratory note is exaggerated Mid- 
dle or lower lobes show dulness varying in intensity on change of posture 
but never quite clearing, with distant breathing in some parts and absent 
breath sounds in others Vocal resonance well transmitted and occasion- 
ally egophonic in small areas Probably due to a loculated effusion or 
a thick, fibrinous effusion 

Maich 18, 1923 — General condition not so favorable as has been 
The physical signs are about the same The heart area is well defined 
about one inch to the right of the sternum, where the pulsation is visible 
in the fourth interspace Rales diminishing Ringing quality of 
percussion note somewhat diminished anteriorly Posteriorly a decided 
ringing quaht) is heard at the level of the spine of the scapula Breath 
sounds here are exaggerated and the spoken voice is so loud at this level 
that it IS almost painful to one’s ears Spoken voice slightly increased 
at tlie base, where a suggestion of egophony is present Rales are heard 
as well posteriorly 

Drainage is free from the incision The pus is thin and watery, 
with a \ery foul fecal odor There is a definite suggestion of a mass 
present in the right pelvic area and hypogastrium This is moderately 
tender Patient has no pain at the site of the incision but complains 
of epigastric distress 

March 19 1923 — The ringing note has almost disappeared in the 
anterior chest Heart maintains the same position, the rales are still 
present, and the expectoration continues General condition is some- 
what better, drainage profuse 

fUarch 21, 1923 — Left chest still hy'perresonant everywhere No 
cardiac dulness Apex beat Msible in fourth interspace, one and one- 
half inches right of median line Heart sounds heard throughout right 
chest H\ perresonance m right chest disappearing and the greatest 
resonance is orer tiie right upper lobe Lying on the left side heart dul- 
ness mores to one inch to left of median line and apex beat felt in fifth 
interspace at right of sternum Upper lobe posteriorly' the broncho- 
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scopy has disappeared, but the lales are present Middle lobe pos- 
teiiorly is silent Lowei lobe posteiiorly is silent Tactile fremitus 
piesent posterioily, most marked ovei uppei and middle lobes 

March 23, 1923 Right boidei of heait one and one-quartei inches 
light of median line Beat not felt on the light so distinctly as befoie 
Fiiction mb heaid thioughoul entiie light chest Posteiioily the mid- 
dle lobe IS silent, hypei 1 esonance is absent now anteiiorly 

March 25, 1923 Heait has moved over slightly towaid the left 
Sounds not so distinct in the light chest but still heard theie Friction 
sound has entiiely disappeaied Incision healing, drainage very slight, 
and the foul odoi has disappear ed Thei e is a mass present m the right 
abdomen about the size of the back of a hand 

March 27, 1923 Very difficult to feel heait and pulse on the right 
but piobabl) felt one inch to right of mid-steinum Definitely felt in 
fifth interspace one and three-quarters inches to left of mid-sternum 
He has a definite mass m mid-abdomen below the umbilicus to the inner 
side of the incision, probably a secondary abscess This would account 
foi his febrile condition 

March 29, 1923 Abdominal mass is still palpable, not tender, tem- 
perature IS normal Is probabh going to take care of this infection 
himself The hypei 1 esonance over the left chest is disappearing Heait 
dulness is at the light border of the sternum and the left border is one- 
half inch to light of nipple There is a slight cardiac pulsation visible 
in the third and fourth interspace to the right of the sternum, but is 
not palpable 

April 18, 1923 - Patient's abdominal condition is entirely cured He 
developed an acute otitis media, left ear April 2, 1923, the right ear 
April 3, 1923, for which he has been treated b) the ear department 
with incision of both drums and the ears douched His temperature has 
gradually become normal and has been so foi nine days and the ears 
are no longer draining Patient discharged recovered 


Stated Meeting Held Januaiy 7, 1^24 
The President, Dr John H Jopson, in the Chair 
HERNIA THROUGH THE FORAMEN OF WINSLOW 

Dr Maurice Picion (by invitation) read a paper with the above title 
and presented the patient whose history had prompted the study 

GANGRENE OF APPENDIX RESULTING IN COLIC AND 
DUODENAL FISTULA 

Dr John B Deaver presented a rmting luan who was admitted to the 
Lankenau Hospital, October 19, 1916, with the history that three days before 
his admission, he was seized with general abdominal pain which m a few 
hours localized m the lower right abdomen He neither vomited after the 
onset of pain nor after the pain localized Twenty-four hours before he 
came into the hospital he took citrate of magnesia, which was followed by 

605 



PHILADELPHIA ACADEMY OF SURGERY 


not onh intense pain, which again became general over the abdomen, but also 
by \omiting Examination showed a diffused peritonitis of lower abdomen 
and no localized point of exquisite tenderness, but the presence of peristalsis 
be>ond and around the area of peritoneal involvement, and the absence of 
peristalsis over the inflamed portion Leucocyte count 30,000 with 89 poly- 
morphonuclears, moderatel} high temperature and rapid and irregulai pulse 
Treatment, anatomic and physiologic rest 

Two da^s after admission, the diffused peritonitis having subsided to a 
localized peritonitis and being able to definitely localize a point of exquisite 
tenderness low down in the lower right abdomen and well out, the abdomen 
was opened The appendix was in the false pelvis, gangrenous and ruptured , 
there was pus in the pelvis Exploration of outei peiicolic groove negative 
Condition satisfactory until November 9, ten days after opeiation when 
It was e\ident that a secondary abscess had formed in the pelvis, with incoin 
plete bowel obstruction 

No\ ember 10, a second operation was done, evacuating a large amount 
of pus from the pelvis and lelieving obstruction of the sigmoid due to 
angulation and adhesions of the bases of the limbs foiming sides of 
triangle Drainage 

No^ ember 17, a fecal fistula through the original incision developed with 
great pain in the upper right abdomen, with slight pain in left upper abdomen 
No^ ember 23 the fecal discharge was profuse and the pain in the light 
upper abdomen was intense 

No\embei 25 a collection of pus beneath livei was drained A localized 
necrosis of the duodenum and the hepatic flexuie of colon was exposed, the 
necrotic areas in both duodenum and hepatic flexure of colon were turned in 
and OAersewn Drainage of abscess bed 

No^ ember 28 a duodenal fistula has formed, fluid taken by mouth escaped 
b} way of fistula, still fecal drainage 

Decembei 3, patient \ery weak, all fluid nourishment given by mouth 
escaping b\ way of duodenal fistula Skin edges of upper wound much irri- 
tated Fecal diainage through lowei wound profuse 

December 4 a large opening m the duodenum was exposed, closed, and a 
postenor no-loop gastro-enterostomy made At this operation a small pus 
collection at site of splenic flexure was evacuated and drained Following 
the last operation the patient gradually improved and was discharged January 
^5 iQi/j with slight drainage from upper wound, which was not entirely 
healed hut granulating and the fecal fistula still present The drainage from 
the upper wound ceased in three w^eeks and the fecal drainage from the lower 
wound in six weeks after his discharge 

Doctok Dl u lr added that he had seen a number of duodenal fistulas 
and had gotten aw'a} w ith most of them by almost immediate operation Delay 
IS dangerous on account of the loss of nutriment and starvation as a conse- 
quence therefore he operates immediately, in some instances being able to 
close the fistula in others making an amputation of the duodenum below the 
site of the fistula and remoMng woth the upper duodenum the pylorus, and last 
a posterior gastro-enterostonn These are troublesome and anxious cases, 
but are amenable to treatment 

Dr Glorge P jMullcr said that in 1909 he operated on a patient with 
perforated duodenal ulcer and simph sutured the perforation without gastro- 
enterostom\ Ten da}s later a duodenal fistula appeared and discharged 
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bile and paiicieatic juice, gieally excoriating the skin Accordingly, a pos- 
teiioi gastiojejunostoiny was done thiough a second incision and in a week 
the fistula had closed 

FRACTURE-DISLOCATION OF UPPER END OF HUMERUS 

Dr John B DEA^ER piesented a man, age thirty-seven, who was admitted 
to the Accident Depaitment of the Lankenau Hospital, August 9, 1923, com- 
plaining of pain m the light shouldei and aim He had fallen ten feet fiom 
a scaffold, sinking his light hand forcibly against a wall Immediately after 
falling he found that lie could not move the light arm X-ray showed an 
oblique fiactuie of the anatomical neck of the light humeius, the head lying 
beneath the coiacoid piocess 

Operation August 18, Doctoi Pfeiffer Head of the bone 1 educed and 
nailed to shaft Aim diessed m extended position and plaster bandage 
applied X-ray taken a few days following showed recuiience of the 
dislocation 

On the 27th of August. Doctoi Pfeiffei and Doctor Deaver lemoved the 
nail, I educed the head of the bone and bi ought the shaft in line with the head, 
arm diessed to side 

Dr Damon B Priiiri i:r said thal he found the head of the bone had 
been diiven deeply into the pectoial muscles and the track had contracted to 
such an extent it was almost impossible to get it back It consumed time and 
produced much traumatism in leplacmg it The head was connected to the 
glenoid by onl} a single stiand of capsule He therefoie nailed it to hold 
It in place and replaced the head m the socket Unfortunately during the 
piocess of putting on the plaster bandage, the dislocation repioduced itself 
Had the patient been on a special fractuie table, he doubted if this would 
ha\e occurred, but the movement incident to tiansfening the patient to 
another room, wheie the bandage was applied, permitted the head, which was 
so loosely held by the capsule, to fall out of place The problem in these 
cases IS to get abduction aftei healing has taken place and this is what he had 
in mind in attempting^ to put up the arm m an abducted position Possibly 
this can best be done b}’' traction and counter-traction with the arm at right 
angle to the body, but in view of the extensive tearing of the capsule in these 
cases, all such measures involve considerable risk of redisplacement The 
question of failure of the capsule to reattach itself to the normal points must 
also be considered as habitual dislocation might easily result Of course, the 
bone is most easily held in position with the arm at the side and we must wait 
for further experience and development of means of fixation to say what is 
the best method of dressing from the standpoint of future tunction 

LUNG ABSCESS AND PYONEUMOTHORAX FOLLOWING 

TONSILLECTOMY 

Drs E B Hodge and E R Murphy presented a little girl, aged six years, 
who was admitted to the Children’s Hospital of Philadelphia, September 22, 
^ 923 ) with the following history 

On August 29, 1923, under ether anaesthesia, tonsillectomy was performed 
8he remained in hospital 24 hours, was then taken home where she remained 
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m bed for the next three days On the fifth day following the opeiation, she 
was allowed to go to school, apparently well 

On September 14, 1923, sixteen days following operation, she returned 
from school, complaining of pain m the stomach, coughed a great deal, and 
was short of breath She was put to bed and on the following morning 
had a chill, vomited and became blue 

^^'hen admitted to the hospital the child looked extiemely ill Tempera- 
ture 105 Pulse 150 Respirations 70 She was cyanotic, and expectorating 
large quantities of puiulent sputum A diagnosis of lung abscess and pyo- 
pneumothorax was made Under local anesthesia the left pleural cavity was 
drained through an mtei costal incision The general condition improved and 
the temjierature gradually fell to normal 

On No\ ember 7, 1923, bottle blowing was begun This was followed by 
a sharp use m temperature and a return of the purulent sputum The 
bottle blowing was stopped, the temperature again fell to normal, and the 
purulent expectoration ceased 

Decembei i 1923, all drainage was removed, the wound closed promptly 
The temperatuie remained normal There has been a rapid gam in weight 
The ph\ sical examination at the present time shows no pathology in the left 
chest vhich is confirmed by the X-ray 

Dr Gi oRGC FcnuROLr remarked, there are entirely too many of these 
lung abscesses following tonsil operations The literature is full of them 
The relation of cause and effect is often not recognized, the usual history 
being that the patient comes m foi a “ bad cold on the chest ” and the fact 
that he has had a tonsil opeiation frequently has to be elicited by questioning. 
It e^ entualh develops that there had been a tonsil opei ation and a week or so 
later the patient began to spit up unpleasant material In the majority of 
cases the patient regards it entiiely as an independent proposition from the 
tonsillectomy Then, again some of these cases may be treated as tuberculosis, 
not as lung abscesses As regards etiology, it has been pretty commonly 
accepted that they are generally of inhalation etiology, but when it is realized 
that in one sei les of 202 cases the proportion done ,under local anaesthesia 
was approximately 20 per cent it puts a new angle in the situation, and makes 
one think a little moie of terms of embolic origin of some of these cases 
With till' idea in mind last winter Doctor Fox and he did some tonsillectomies 
on dogs, infecting the wounds and introducing infected sutuies into the 
wounds As a result of these experiments they found in the paratonsillar 
tissues interstitial hemorrhages, many' thrombi, necroses and bacteria In 
other words, local conditions were such that emboli readily could loosen and 
tracel down the internal jugular and eventually' into the lung The three 
factors in producing septic emboli are traumatism, sepsis and muscular action, 
and It would be pretty hard to find a place where these three would be more 
ideally combined than around the tonsil fossa, w'hen the tonsil is taken out 
a certain amount of traumatism results, the area is exposed to the constant 
presence of bacteria, and the throat muscles are in more or less constant 
action These findings, so far as paratonsillar tissue is concerned, and again, 
the fact that a great mam of these cases follow local antesthesia, suggest that 
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moie attention should be chiected to the embolic nature of the aftection and 
less to inhalation Effoits to pi event lung complications so fai have been 
directed towaids keeping the tiachea fiee of blood, etc , with no thought of the 
wound The piactical developments of these expeiiments would he to seek 
for lines of pioceduie which might add to the safety of the opeiation In 
the fiist place e\en patient hefoie tonsillectomy should be given sodium 
bicarbonate in the hope of pi eventing Aomiting and acidosis, as with vomiting 
there might be some inhalation of the vomitus and infection of the lung The 
next point is light anesthesia to piesene as fai as possible and to favor a 
quick letuin of the coughing leflex The third point is the use of a good 
suction appaiatus to keep the thioat as fiee as possible and the fouith as 
rigid asepsis as can be secured The fifth point and the point he wished to 
emphasize most of all is when the suigeon has to pick up and tie off a bleeding 
point not to intioduce the ligatiiie with a needle, but to use a suiface tie as 
would be done ain where else in the body, foi it is not possible to introduce a 
suture into the tonsil area, without mtioducing some bacteiia and thus greatly 
increasing the probabiht} of infecting ain thiombi there An mteiesting point 
is that lung abscesses began to be lepoited when the type of tonsil opeiation 
changed and this was about 1912 Up to that time they used a tonsillotome or 
punch and sliced off the leadily accessible paits of the tonsil, in each case a 
certain amount of tonsil being left behind as well as most of the capsule 
When the complete tonsil ojieiation was taken up, the capsule, that wall ot 
fibrous tissue between the hunphoid tissue and the muscles, etc , and the 
throat, was taken awa} In mcw of the possibilities of septic embolism thai 
might thus be encouraged, a furthei deduction is that perhaps this t}pe of 
tonsil operation is not based on coirect pimciples It may be if one could 
remove the lymphoid tissue and leave the fiim fibious capsule behind they 
would be piotecting the underlying tissue An ideal pioceduie would be to 
take out the hunphoid tissue and leave the capsule Whethei or not this is 
practicable only time and fuither study will determine 

Dr Hfreert Fox remaiked as to the pathological changes that are in the 
paratonsillar tissues aftei a tonslllectom3^ that if one will visualize the 
granulation tissue that must occur about an opeiation area, paiticulaily if it is 
infected, it will requiie little imagination to see how thrombi can start about 
a tonsillectoiu}^ wound, perhaps extend out as far as the mam branches of the 
veins that empty diiectl}'’ into the jugulai They had seen thrombi partly 
attached and paitly loosened in veinules in the tonsillar beds One can easily 
follow the extent of these thrombi 111 the main venous trunks , all know 
that thrombi grow with advancing infections of the phar3mgeal wall or of the 
tongue Next as to genesis of pulmonary abscess, it is onl}’' necessar3'- to 
assume that there are small emboli which produce small areas of congestion 
and secondary to that thrombosis, local thrombosis From such a small focus 
^t IS perfectly possible foi larger patches to develop If one realizes that it 
IS not necessary for massive infarcts to occur, that small infarcts can produce 
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pulmonan abscesses, that there aie two varieties of pulmonary abscesses, 
that \\hich IS infiltrated, massne possibly secondary to inspiration, that which 
IS disseminated, small and almost certainl} due to emboli 

Dr John B Roccris said that the facts mentioned b} Doctor Fetterolf 
had ah\ a} s impressed him when he had seen this operation done The etherizer 
IS usually gn mg unnecessarih deep anaesthesia There is no necessity for a 
great deal of ether in this tonsil operation unless one has some other reason 
for wanting to obtain profound anaesthesia The clearing of the throat is 
often inefficienth done, even b} those rvho use, if they be laryngologists, 
suction apparatus to get blood and mucus out of the pharr nx rvhile working 
The form of apparatus some otolar} ngological surgeons use has seemed to 
him to be ^er} unsuitable for such an eas) operation It reminds one of the 
crude and clumsy rva) by wdiich in ) ears past hysterectomy w'as done by the 
extraperitoneal method Surely no crushing, clumsy ecraseur is needed to 
control the bleeding arising from removing tonsils 

To do the work neath, quickl} and sateh, one needs an etherizer, who 
will not o^erwd^elm the patient with the drug an etherizing apparatus with a 
hook-like metal mouthpiece and a rubber hand blow'er under the control of 
the etherizer’s owm fingers The patient should he supine wnth mouth held 
open I)\ means of an incisor gag, and the tongue drawn out bi means of an 
aseptic silkworm gut thread thrust with a sterile needle through the tongue 
This de\ice is harmless and superior to holding the tip of the organ with 
tongue toiceps A suction tube should be in the hands of an assistant and a 
suction pump 1 e attached to it to be used occasional!} for drawing blood, 
mucus and sain a out of the child’s throat A good head mirror will 
gue illumination 

The am% gdalectomy is readih performed, under this preparatory technic, 
with a Milsellum to draw' the tonsil up from its bed in the surgeon’s left hand, 
and a bistourr or a midpoint scalpel in his right A small blade-pointed 
«cissors cur\ ed on the flat, wall often be found a useful additional instrument 
for dissecting out the entire gland Should one or tw'o ressels bleed, a 
hccincstatic forceps is emplored to seize the open end of the arter}, left m 
place for a few minutes, and remored after twisting the grasped resseis two 
or three turns 

It must be rerr seldom that am serious hemorrhage can occur then unless 
the operator cuts rerr much more deeph than required E\en then leaving 
the hicniostats in place a little longer is probabh all that will be necessar) 
It b\ am possibilitr there should be recurrence of bleeding, the htcmostalic 
forceps mar be left in position and the teeth closed on that handle sticking 
out of the patient s mouth The nurse mar support the chin so as to close 
the mouth and steadr the instrument in place until the surgeon remores it 
It mil not be safe to bandage the mouth shut until all risk of romiting 
is orer 

It IS rrell, m order to make the operation easy to hare scissors, forceps 
and luemostats rrith long and rather delicate handles The habit of some 
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laryngologists of stopping a bleeding vessel with a suture puckering up the 
tissues does not seem wise It makes a sort of pocket at times in which 
secretions or blood ma} accumulate and become septic Instead of torsion 
with hsemostats, an old-fashioned tenaculum may be hooked into the tissues 
alongside of the bleeding arteiy and given a turn, so as to twist the structures 
and stop the flow of blood The flat handle of the hook-shape tenaculum 
protruding fiom the mouth ma} be kept from lelaxing the twist of the palaral 
and columnar tissues by keeping the teeth shut upon it 


PERIARTERIAL SYMPATHECTOMY FOR SCLERODERMA 


Dr George P Muller repoited the case of a woman, thirty-seven years 
of age, who was referred by Doctor Riesman to his service at the University 
Hospital, October 12, 1923 About five years ago menstruation ceased after 
a miscairiage and shortly aftei wards was first noted swelling of the fingers 
Later the} became blue on exposure to cold, and soon the definite appearance 
of sclerodactyly was noted Recently, some evidence of the disease is noted m 
the face At present the hands present the typical picture of scleroderma 
She has pyorrhoea Blood Wassermann test is negative Basal metabolic 
rate -f-i Blood-pressure is S go, D 68 in right arm and S 80, D 60 in 
the left 

On October 18, sympathectomy was done on the light brachial artery 
The artery, when exposed, was about one-quartei the normal size and con- 
tracted still further on manipulation The wound healed perfectly and the 
improvement was sufficiently maiked for the patient to insist on having the 
left side operated on, this was done October 25 and a similarly contracted 
artery found On January 7, 1924, the patient was seen and expressed her 
belief that considerable improvement had occurred , the hands still became 
quite blue when cold, but she could handle things better 

Scleroderma seems to be a disease of unknown etiology and is rather rare 
Lewin and Haller believe it to be an angio-trophoneurosis Consequently 
sympathectomy is justifiable in Mew of the poor prognosis even if ameliora- 
tion only is obtained Doctor Muller has only noted one other case (Horn, 
1923) in the literature so treated and the result was an improvement as 
in the case reported 

PERIARTERIAL SYMPATHECl OMY FOR TROPHIC ULCER 


Dr George P Muller reported the case of a man, thirty years old, 
referred by Doctor Pierson to his service in the University Hospital, October 
24. 1923 Eight years ago he suffeied a lacerated wound of the right ankle 
from a mowing machine The tendo-Achillis was se\ered and sutuied Since 
then has had disability and swelling Four years later a fissure formed on the 
plantar surface of the heel which progressively grew worse until a deep ulcer 
developed, which now measures 3 cm in diameter It is undermined and sup- 
purating The right leg sweats profusel}^ On October 27, a right femoral 
periarterial sympathectomy was performed The vessel contracted during 
manipulation The ulcer on the heel was trimmed and treated with glycerine 
dressings, later with mercurochrome The ulcer began immediately to fill 
with granulations and on November 15, a single Reverdin graft com- 
pleted healing 

On January 7, 1924, the patient reported that the foot was entirely normal 
and that he was walking without discomfort 

In an experience of over thirty periarterial sympathectomies Doctor 
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IMuller thinks that this was the most satisfactory of the senes The result 
was so prompt in a condition of long standing as to be surprising Bruning 
has pointed out that the appearance of trophic ulcers is dela}ed until a 
neuroma has formed or pressure from the cicatrix begins to act The tonus 
of the s}mpathetic is augmented and si mpathectom} acts by lowering the 
tonus proximal to the field of operation Leriche states that relapse is possible 
if the cause of the trophic trouble has not been removed, and that the cause 
is not alwais remoied by the sympathectomy If relapse occurs in this case 
Doctor Muller thinks that the posterior tibial ner\ e must be investigated in the 
region of the scar for a possible neuroma 

CONGENITAL FISTULA! AND CYSTS OF THE NECK 

Dr Benjamin Lipshetz read a paper with the above title, for which see 
page 499 

Dr a P C Ashherst asked whether such a thing as branchial carci- 
noma exists’ It has been taught for many years that such a thing exists 
But no less an authority than Bland-Sutton sa} s it is a myth, and that in every 
case that has been called a branchial carcinoma if autops) is done there is a 
primarv growth in the orophar}nx of which this tumor of the neck is only 
a metastasis Having himself recentl}' operated on a patient with which he 
diagnosed as branchial carcinoma, and having had the good fortune to get 
an autopsi after the patient’s death, he found in the pharynx a carcinoma 
He did not see ivhy the carcinoma inside of the pharimx and the carcinoma 
in the neck could not hare developed in different parts of the remains of the 
same branchial cleft 

Doctor Lipshetz replied that it was difficult to answer with definiteness 
Doctor Ashhurst’s question The origin of the bianchial and th}rogIossal 
fistuliE as interpreted in his contribution is a problem of embryonal cell rests , 
and if one accepts Cohnheim’s theory of the genesis of cancer, then these 
embri onal cell rests offer a tenable explanation for primary carcinoma m the 
neck But until more is knonn about the question of the degeneration of 
embr}onal tissue, the state of knowledge of this problem will remain where 
It is to-day 
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Stated Meeting Held Januaiy p, 1924 
The President, Dr Eugene H Pool, m the Chair 

TOTAL AVULSION OF THE SCALP 

Dr Clarence A McWilliams lead a paper upon the proper treatment 
of total avulsion of the scalp with remarks on Thieisch and fiee, full-thickness 
skin grafts and pedicled skin flaps 

Dr Albert S Morrow said that He considered this wmik most dis- 
couraging, one is constantly meeting failuie or only partial successes having 
to do the giafting over and over again He had one case, first seen last 
March, on wdiom he was about to leoperate for the eighteenth time These 
cases lequire an immense amount of patience on the part of the operator 
and very full coopeiation on the pait of the patient As to the Thieisch 
graft he had never had any good results from free, full-thickness skin grafts, 
though this might be due to his not having selected his cases properly, the 
circulation in the suiface giafted not being as good as it should have been 
Most of his own experience had been wuth pedicled grafts and he had found 
that the long pedicle grafts could not be cut loose at the first opeiation or 
they would slough promptly, they should be left in place for ten days or 
two rveeks and then cut loose and sewn m place 

Dr Carl G Burdick said that he considered it better to leave both ends 
of a tubed pedicle graft attached for at least ten days He felt that the 
method of after-treatment in skin grafting w'^as of considerable impoitance 
On the Childien’s Surgical SerMce at Bellevue they covered the grafts wuth 
paraffin mesh gauze, and employed the Carrel-Dakin technic over the mesh 
This promoted the absorption of the discharge, especiall)'' if^it ivas impossible 
to entirely cover the granulating area with grafts 

As regards cases of contracture of the axilla, the difficult point to obtain 
was the apex of the axilla in two cases which he had operated he had 
employed a method suggested b}'- Doctor Abbe, which consisted of a tubed 
pedicle wnth epithelium on the inside of the tube This perfoiated the web at 
the point where the apex of the axilla was to be formed After the graft 
had taken, the web was divided and the resulting denuded areas covered 
either by a full thickness or a Thiersch graft 

Dr Robert T Morris said that the cutting of a strip of skin several 
days in advance of its transplantation, had larger significance than the simple 
point of giving opportunity to determine if any sloughing was to occur at 
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the maigms A much more important principle rested m the fact that a 
certain polarity of repair materials, carried them m excess to the strip of 
skin which was in the midst of plnsiologic processes of repair by the time 
for Its transplantation Ihis point is demonstrated in some experimental 
grafting work with plants belonging to species that are grafted with difficulty 
If one turns up a strip ot a bark cairying a bud, then leplaces the strip and 
waits for a week, transplanting of the graft may be successfully accomplished, 
in cases m which it would otherwise have been a failure It is a protoplasm 
question and a physiologic repair material question which applies to all 
organic life 

Another point that Doctor Morris wished to make was the advantage of 
employment of scrotal tissues for full thickness grafts when such material 
was available for any given case It was his belief that Doctor Dawbarn had 
first made this suggestion many yeais ago, but Doctor Morris had found it to 
be valuable in practical application 

Dk Charles Gordon Heyd said that m cases of contracture of the neck 
It had been his experience that there was usually considerable scar tissue or 
fibrosis in the muscles and that even if normal skin were tiansplanted there 
was a great possibility of contracture He then reported a case of complete 
avulsion of the scalp which in every way paralleled the case of Doctor 
McWilliams The scalp had been avulsed by machinery, it had been sutured 
back on the head and sloughed The patient was admitted to the Post- 
graduate Hospital, 103 days after her injury She had a complete grafting 
of the whole scalp in 186 days They had employed 12 autodermic Thiersch 
grafts, 6 autodermic whole-thickness grafts and 6 isodermic whole-thickness 
grafts Doctor Heyd believed that one of the isodermic grafts had been 
successful All the Thiersch grafts took 

Dr James jM Worcester said that the use for a full thickness graft was 
in a place where one wanted to avoid fibrosis and if it is successful it will be 
more advantageous than a Thiersch graft But if the place is where one has 
to excise scar tissue, particularly the fingers, it is impossible to get a base of 
normal tissue It is decidedly limited in its application 

Dr Hugh Auchincloss said that he remembered Doctor McWilliams 
about ten } ears ago removing a piece of skin and subcutaneous tissue and 
putting it in a bottle of sterile salt solution where it remained at room 
temperature, in the House Surgeon’s room, over night The next morning, 
on learning that there w^as a case to be grafted in the Out-service Department, 
he suggested that this piece of skin be used He made a Thiersch graft 
from it and used it on a patient that same day It took and remained 
all right Sometimes the} did take, though more often not About X-ray 
burns, Doctor Porter, of Boston, had treated many of those and reported 
something like 20 or 30 cases sereral years ago Many of these cases 
were successfullv treated Iw excision and Thiersch grafts In the 
experience of the speaker during the past ten years, some of epithehomata and 
some of pureh granulating areas on the back of the hand, the fingers and nails, 
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It was astonishing how, when the ulceiating area had been excised and the 
graft put on, piactically eveiy giaft took, whether there were infection or 
not, and the immediate relief fiom j^ain and discomfoit was very gratifying 
As to the full thickness giaft, for the past two or three years the speaker 
has used this in the radical operation foi caicinoma of the bieast At some 
point in the maigin of the wound flaps there is geneially leduphcation of skin 
This excess is cut away, the fat completely trimmed off with blunt scissors and 
the giaft simply placed on the chest wall and letained by accurately placed 
bits of gauze fastened by sterile adhesive stiips Some parts of the graft 
and in many the whole graft, has taken in every one of those cases He 
was convinced of the usefulness of this piocedure As to the tiansplant of 
hair to the eyebrow, the double pedunculated tiansplant, first to the arm and 
then to the forehead, might be useful 


Stated Meeting Held Januaiy aj, 1924 

The President, Dr Eugcnt H Pool, in the Chair 

RESULTS OF TREATMENT FOR FRACTURE OF THE NECK OF THE 

FEMUR (FOUR CASES) 

Dr Royal Whitman piesented four patients treated by the abduction 
method for fiacture of the neck of the femtii to show functional recovery 

1 A woman of sevent}-thiee yeais of age, treated in 1921, for subcapital 
fracture 

2 A man sixty-eight years of age, tieated in May, 1923, for extracapsular 
fracture with avulsion of the trochanter minor and splitting of the shaft 

3 A man fifty-five years of age, treated m 1917, foi inli acapsulai 
fracture 

4 A woman fifty-three yeais of age, treated in 1921, for intracapsular 
fracture 

All of the patients walked without a limp 

Doctor Whitman said he presented these patients particularly to illustrate 
functional recovery which was still generally supposed to be impossible 
Indeed, according to a leading treatise on fractures, “ Restoration of form and 
function was rarely to be attempted or even sought in treatment ” 

It might be recalled that at a recent meeting, one of the members had 
apparently failed to recognize the compi ehensive effectiveness of the abduction 
treatment, since he had mentioned as practicable alternative artificial impac- 
tion, the insertion of metal screws, primary excision of the head of the femur 
and primary autogenous bone pegging He thought the last of these was the 
only one that merited serious consideration , but even admitting that the bone 
graft might induce union which would not have followed secure apposition, 
the number of cases in which such an operation would be either advisable or 
practicable was insignificant It might be noted furthermore that accepting 
the results as representative of an operation evidently skilfully performed 
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and m which union had been attained the results in compaiison with those 
presented this evening aie far inferior, since in all instances the limp was 
pronounced and joint motion restricted by residual deformity 

Dr Joseph A Blake said that he did not agiee with Doctor Whitman 
in one respect and that was that he had seen good results follow the use of 
Doctor Whitman’s method, by men who applied it without his (Doctor 
Whitman’s) personal instructions The speaker had counselled its employ- 
ment for nearly every case of fracture of the neck of the femur that he had 
seen He considered the lesults that had been obtained in old cases were 
remarkable, and m lecent cases union took place m the normal time for an 
ordinary fracture 

Doctor Whitman rejoined that the chief obstacle to progress had been 
the teaching embalmed in the text-books, that fracture of the neck of the 
femur was an exception to all other fractures m that its treatment on surgical 
principles, even if practicable, was both hazardous and futile Consequently 
there had been no standard to which an advocate of efficiency might appeal 
noi official recognition of the fact that theie could be but one effective treat- 
ment of the fiacture because there was but one method adapted to the 
anatomical construction of the injured part He thought now that faith in 
conventional authority to assure immunity for inefficiency and neglect had 
been sbaken, that the chief deterrent to the general adoption of the abduction 
treatment was lack of training for a method that required beside a certain 
understanding of mechanics and anatomical topogiaphy the adjustment of 
a secure and comfortable plaster splint In fact, he had larely seen these 
conditions fulfilled except by those who had come directly or indiiectly under 
his personal supervision He thought, theiefore, that the good results 
reported by others who emplo}ed the principles of the abduction method with 
variations in its application of i\hich he did not approve, were the strongest 
ecidence in favor of its inherent superiority and effectiveness 

PROGRESSIVE FIBRINO-PURULENT PERITONITIS 

Dr Wvlton klARTiN presented a man fifty-four vears old, who was 
admitted to St Luke’s Hospital in June, 1918 On admission a distinct mass 
could be felt to the left of the median line and just below the level of the 
na^el His temperature was 102 his pulse was lapid, he looked septic His 
illness had begun three weeks previously While sitting reading at about 
ten o’clock in the evening he was suddenly seized with violent epigastric pain 
He caused himself to count by taking large quantities of warm water but 
obtained no relief The pain continued during the night, confined to the 
epigastrium and not radiating to the back or toward the lower alidomen At 
one o’clock he called hi^^ physician, who had been treating him for diabetes 
for the past six months, and his regular family' phc sician, but did not see 
either until the next morning, twehe hours after the onset of his trouble 
The physicians disagreed, one wished to have an immediate operation, believ- 
ing that he c\as suffering from apjiendicitis and peritonitis, the other advising 
against operation and attributing his pain to cholecystitis 

During the next two dacs he grew w'orse, the abdomen became somewhat 
distended, his temperature varied betw'een 101 and 104, his pulse became very 
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rapid The extremities were cold and the surface cii dilation was poor He 
did not continue to vomit , he passed gas by the bowel The pain continued 
in the upper abdomen Seveial physicians had been called to see him A 
well-known consultant who saw him on the fouith day of his illness said that 
he had geneial pentonitis, that he only had a few hours to live, and that it 
was too late foi surgical intei ference 

Doctoi Mai tin saw him at this time and felt so uncertain as to the situation 
of the focus of infection and so convinced of the giavity of his condition and 
the danger of doing an exploratoiy operation that he advised waiting The 
patient giadually grew bettei and a mass and local tenderness made their 
appearance beneath the middle of the left rectus and he was sent to St Luke’s 
Hospital At operation, on cutting through the abdominal wall ovei the mass, 
several ounces of foul-smelling pus welled up into the wound 

He left the hospital in eight weeks , the discharge had ceased, the wound 
had closed He did not, howevei, regain his health The following autumn 
he again had temperature e\eiy afternoon and a mass gradually formed m 
the lower right quadiant He was admitted to the hospital and two mtra- 
abdominal abscesses ^\ele opened, one through the lower light rectus and 
the other laterally near the crest of the ilium They apparently did not 
communicate His wounds closed but he continued in pool health From 
time to time he had attacks of pain and several times a febrile reaction A 
small hernia foimed m the scai through the right rectus 

In the end of Novembei 1919, eighteen months aftei his oiiginal attack, 
the abdomen was opened, the csecum identified, the appendix dissected out of 
a mass of dense adhesions and removed It showed chronic inflammation and 
had apparently ruptuied at one point The abdominal wall was repaired 
The patient made a good recovery He has had no abdominal symptoms since 
and, except for his diabetes which is conti oiled by restiiction of diet, is well 
The case repoit seemed to Doctoi Mai tin of inteiest, first, because the 
patient recovered from a general pentonitis without the removal of the 
original focus of infection, second, because he presented a \ariety of perito- 
nitis m which local abscesses are formed one after another m various parts 
of the peritoneum, the walling in of the infection seeming to be incomplete 
and the infection slowly spreading from point to point 

If the advice of the physician who fiist saw him had been taken, he would 
have escaped a prolonged illness and much suffering 

LATE ABSCESS FOLLOWING APPENDICITIS 

Dr Walton Mari in presented a young man twenty-five yeais old, who 
had been referred to him five yeais ago foi pain 111 the right side and hip He 
was in poor health He had no temperature, theie was no restriction of 
motion in the joint, there was no local tenderness An abscess had formed 
about a month pieviously m an old scar, the site of an operation done when 
he was two years old It had opened and diained The scar was situated 
m the light lower quadrant of the abdomen 

An X-ray plate was taken of the right iliac legion and hip The bone 
was normal but there was a shadow of a large pm m the right inguinal region 
beneath the old scar (Fig i) 

The scar was incised and a small tract lined with granulations followed 
down It led to a cavity containing a small amount of foul pus and a large 
rusty pm embedded in fecal concretions The pin was removed and the 
abscess cavity drained The wound closed but three times during the next 
three years, there was pain and tenderness in the legion of the scar, and the 
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abscess was reopened, discharging each time a small amount of foul- 
smelhng pus 

In Maj 1923, the cicatrix was excised, the abdomen opened, the caecum 
and appendix identified and delivered from the wound The sinus wall and 
the appendix were removed and the abdomen closed He made a good recov- 
ery and has remained well The sinus led to a hole in the appendix 

During infanc} the bo)" had eMdently had an acute appendicitis with a 
circumscribed abscess and a foreign body which had escaped from the appen- 
dix into the abscess caMty The abscess had been incised and the foreign 
body and the small cavity had remained tor fifteen }ears, causing attacks of 



Tig I — Appcndicea] abscess containing a pm which wasremosed sixteen > ears after 
the original infection ('Ualton Martin; 

pain referred to the side and hip Probably the canty incompletely drained 
through the appendix 

Doctor IMartin presented also a man forty-three years old, who was 
admitted to St Luke’s Hospital in April, 1923 On admission the patient 
looked ill and septic He had been unable to work for five months, much of 
the tune being in bed He had pain and tenderness in the right lumbar region, 
had no appetite and bad lost forty pounds m weight He had had four 
or fire attacks of \er\ se\ere pain m the lower right lumbar region, there 
had been no chills and no urlnar^ s}mptoms He had never been ill before 
Examination shoved a large, swollen area slightl} red and ver} tender 
just abo\e the posterior half of the crest of the ilium The temperature on 
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admission was 102 and the pulse rate 114 X-ray and cystoscopic examina- 
tions were negative 

On Apiil 4 an abscess containing much pus with a foul odor was opened 
and drained through an incision just above the crest of the ilium The 
finger passed into a laige cavity which extended over the crest of the ilium 
into the iliac fossa The abscess was evidently extra-peritoneal The man 
improved but continued to have evening temperature and the incision con- 
tracted down to a discharging sinus 

In June, 1923, believing that the abscess must have originated in the 
appendix, the abdomen was opened through an intermuscular incision The 
caecum was identified and the base of the appendix isolated The appendix 
was divided near its base and removed It was largely retrocaecal, the end 
had sloughed and a probe passed into the lumen appeared in the abscess cavity 
history of appendicitis The case was evidently one of “ appendicitis ileo- 
inguinalis subfasciahs,” which had burst thiough the iliac fascia and passed 
out over the ciest instead of working downwaid under Poupart’s ligament 

HIGH ENTEROSTOMY FOR ILEUS JEJUNOSTOMY 

Dr Seward Erdman presented a man, aged sixty years, who was 
admitted to the Second Suigical Division of the New Yoik Hospital, on 
September 23, 1921, with symptoms of ileus complicating a ruptured appendix 
abscess For two weeks he had been sick at home and in bed The onset 
had been with general abdominal pain, nausea and diairhcea and vomiting 
After the fiist 24 horns the pain localized in the right lower quadrant and 
persisted in that aiea foi six days Five days before admission, although the 
local pain was less and he had not vomited since the second day of his illness, 
vomiting lecurred and persisted His physician says that the vomitus has 
become fecaloid and for past 36 hours there has been no passage of faeces 
nor gas 

On admission there piesented a poorly nouiished man, markedly piostiated 
and desiccated, who appeared almost m cxUenus Theie was regurgitant 
vomitus of dark brown fecaloid material The temperature was 102, the leuco- 
cytes 27,000, with 88 per cent polymorphonuclears , the pulse and lespirations 
were very rapid The abdomen was much distended and rigid with tender- 
ness over all but maximum 111 the light lower quadiant Operation was at 
once performed after gastric lavage 

As the symptoms of ileus predominated the picture, it was decided to per- 
form a jejunostomy at the same time that the appendix abscess was drained 
(fl) Under gas amesthesia, a MacBurney incision was made and an abscess 
about the caecum containing three ounces of thick pus was opened The 
appendix could not be readily felt and was not searched for (h) An incision 
was now made above and to the left of the umbilicus and a jejunostoiu)^ per- 
formed by the Witzel method, using a No 18 French catheter with end and 
side openings The intestines 111 this upper left quadrant were distended and 
very red and bathed m tuibid fluid Upon inserting the tune into the jeju- 
num, about 700 c c of foul-smelling brown fluid and considerable flatus 
was expelled 

Post-opciahve Notes For three days there was profuse drainage of 
about 1500 cc per day On the second day and thereafter there occurred 
small liquid involuntary stools The tube was removed on the fourth day 
with only very slight leakage for two days more After the operation the 
distention was at once appreciably diminished, the patient was much more 
comfortable and there was absolutely no recurrence of the vomiting A fecal 
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fistula in the appendix wound discharged from the fourth to the se\enteenth 
da}^ The man was discharged on the twenty-fifth da} after operation 

Although a direct result of the spread of the peritonitis from the appendi- 
citis, the ileus m this case, which dm not manifest itself until the seventh day 
of his illness, was probably of the mechanical variety, the t}pe in which jeju- 
nostomy is almost uniformly successful 

Doctor Erdwan presented also a colored boy, aged twelve }ears, who 
■was admitted to the same dnision of the New York Hospital on September 
12, 1922, and discharged on September 25, 1922 The history of appendicitis 
was of three da} s’ duration with very persistent vomiting On admission he 
was acutel} ill with temperature 1044, pulse 124, leucocytes 9600, with 
85 per cent pohmorphonuclears The abdomen was much distended, rigid, 
and tender over all 

An immediate appendectomy was performed and a gangrenous appendix 
without an} walling off vas found together with a laige amount of free 
purulent fluid The operator, Doctor Dineen, decided that an immediate 
jejunostom} was indicated for relief of paral}tic ileus, and this operation was 
performed at once , the bowel was red and distended A small quantity of 
bile-stained fecaloid material -was obtained on introducing the tube 

During the first post-operata\ e day a large amount of discharge occurred 
(amount not measured), 1150 cc on the second day, 850 on the third and 
onl} 30 c c on the fourth On the fourth day a good evacuation was accom- 
plished after pituitrin and a colon irrigation The tube was removed on the 
fifth day followed b} no appreciable leakage The patient was discharged on 
the thirteenth day after operation 

Two months latei (No^ ember 19, 1922,) he was given a barium meal, but 
the X-raAS did not re^eal an} alinormality adhesions or deformitv of 
the tract 

Either this case represents a rather remarkable benefit due to an early 
jejunostom} for paralvtic ileus of general peritonitis, or one may feel that the 
boy would haAe lecovered without this procedure 

ACUTE DIFFUSE PERITONITIS OF UNDETERMINED ETIOLOGY THREE 
YEARS AFTER ACUTE PANCREATITIS 

Dr Allhx O Whippil piesented a woman, who was fifty-three }ears 
of age on admission, 111 January 1919, to the Presb}terian Hospital, with 
the histor} that eighteen hours liefore admission she w^as suddenh aivakened 
with a Aer} se\ere. sharji pain in the left upper quadrant of the abdomen 
This qiiickl} spread through the abdomen, becoming generalized and centring 
in the region of the umliilicus She Aomited first nine hours before admis- 
sion and twice afterwards Bow'els had failed to mo\e for fifteen hours 
before admission She had noted tenderness in the abdomen from the onset 
of the attack but had no respiratory, cardiac or renal symptoms 

Past Hisfoiy — Nine }ears pre-piousl} she had had a severe attack of 
pam in the right upper quadiant associated with jaundice At that time she 
passed three facetted stones One }eai later, that is eight }ears pre\iousl\, 
she had a similar attack and passed three more stones In the intercal of eight 
years she had had no symptoms of acute pain or interval digestne disturb- 
ances Has had two children, no miscarriages Bow’cls hace been constipated 
Ne\er had Dphoid 

On admission temperature w'as loi 4, pulse 96, respirations 22 She 
w'as pale, somewhat ansemic, had a suggestion of icterus in the sclene Tongue 
W'as dr} coated Throat negatne and chest was negatne Abdomen was 
distended, showed a wade costal angle There was acute deep tenderness 
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over the entire i ight side and especially ovei the epigastrium and right upper 
quadrant, there was distinct rebound tenderness at the umbilicus Rigidity 
was present m both quadrants on the right side, less on the left Respiratory 
movements were splinted Pelvic examination vas negative White blood- 
cells 12,300, polymoi phonuclears 90 per cent , blood sugar was i 4 grams per 
litre Wassermann negatne Because of her previous history and the acute 
signs over the right side of the abdomen, ante-operative diagnosis of acute 
cholecystitis with diffuse peiitonitis was made 

Under drop ethei anaesthesia, a right lectus incision was made There 
was a laige amount of turbid bile-stained fluid in the light side of the abdo- 
men, in the pelvis and left lower quadrant Large amounts of it were present 
in the retroperitoneal tissues on the right side both as tree fluid and as cedema 
Retroperitoneal tissues on the right side were sogg}^ with cedema, in places 
6 to 8 cm thick Fat was bile-stained and in the right upper quadrant showed 
areas of fat necrosis There was a general iriitative peritonitis The gall- 
bladder was not distended It ^^as only slightly thickened, and contained a 
thick, dark green bile No stones were found on careful seaich The gastro- 
hepatic omentum was so oedematous as to preclude definition of the common 
duct, duodenum and pjdorus felt normal The pancreas was enormously 
increased in size, having the feel and size of a clenched fist at the head The 
process involved head, body and tail The lesser sac was obliterated as a 
result of the increase in size of the panel eas and the oedema of the retro- 
peritoneal tissues Diagnosis of acute pancreatitis was based on the lesion 
of the pancreas and areas of fat neciosis A cholecystostomy was done with 
drainage of the lesser sac through the gastro-hepatic omentum with a rolled 
cigarette drain Culture of the fluid showed a non-hasmolytic sti eptococcus 
The post-operative couise was remarkably smooth She made a rapid 
recover} Followed up tor five visits over a peiiod of thirty-six months 
showing optimum anatomic, symptomatic and economic result that is 4 4 4 
Forty months after the operation she had an attack of epigastric pain, 
severe m character, ladiating to both shoulders This lasted for two hours, 
and she was jaundiced for one da} Two months later, that is forty-two 
months after the first operation, she came to the accident ward with the 
history that almost every week since attack two months ago she has had 
epigastric pain with considerable bloating and belching and has been consti- 
pated The present attack started twenty-foui houis ago and began with pain 
in left lumbar region, which passed around to epigastrium and radiated to 
both shoulders Vomited three or four times Bowels moved yesterday 
No jaundice 

Physical Examination Rather obese , color good , no jaundice Tempera- 
ture 99 8, pulse 98, respirations 22 , 15,000 polymorphonuclears (94 per cent ) 
Blood-pressure 118/64 Her abdomen was distended, tender in all quadrants, 
but most marked m left upper quadrant and epigastrium and left costo- 
vertebral angle Rebound tenderness present Rigidity present in all quad- 
rants No masses made out No fluid was elicited No loss of liver dulness 
An examiner made a diagnosis of acute pancreatitis Blood urea o 89 grams 
per litre COo 52 2 vol per cent , chloroform ancesthesia 

Upon opening the abdomen the pancreas was felt noimal in size and con- 
sistency No fat necrosis seen Gall-bladder felt noimal m size, was not 
mfiamed, although there were old adhesions about it from previous drainage 
Duodenum and stomach normal No perforation found Appendix small, 
atrophic Pelvic organs negative No focus could be found to explain 
presence of sticky, purulent exudate in lower abdomen and the acutel} con- 
gested gut throughout Pus was odorless, thin, sero-purulent, }ellowish 
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Incision right para rectus Penrose tubes down to serosa Culture of pus, 
no growth Smears, Gram-positive cocci 

Complications, none Drains all out by seventh day Home twenty-third 
day Forty-five and two months — 4 44, 123 pounds Fifty-one and eight 
months, 444, 133 pounds No digestive disturbances Firm scars Fifty- 
three and ten months, 130 pounds No indigestion General condition excel- 
lent No attacks of pain Px General appearance good Reaffirms the 
passage of gall-stones 

Dr Richard Lcwisohn said it was possible these attacks might have been 
caused by stones higher up in the hepatic ducts, which when coming down 
caused jaundice and other severe symptoms with secondary infection He 
showed before this Society a few years ago a man operated on eight years 
previously for intra-hepatic stones which had come to the surface and which 
he cut out from the surface of the liver This patient was afterward 
readmitted to Beth Israel Hospital as an emergency case and operated on 
by Doctoi Isaacs who found a large abscess m the uppei abdomen with 
localized peritonitis between the liver, the pancreas and the stomach As 
no cause could be determined for the abscess, simple drainage was instituted 
The man made an uneventful recovery Doctor Whipple’s case might be 
of similar nature 

Dr Joseph A Blake asked Doctor Whipple if he was sure this was not 
a pneumococcic peritonitis, and if he had examined the Fallopian tubes 
Doctor Whipple replied to Doctor Blake’s question that the pelvis was 
carefully palpated and the tubes felt normal The uterus was atrophic and 
the tubes felt thin and normal Smeais from the pus showed a chain type 
of coccus, and though there were signs of a questionable pulmonary condition 
the patient did not develop a pneumonia and the physical signs cleared up 
after operation The tubes had been thought of as the source of the infection, 
but the smears looked like streptococcus rather than pneumococcus 

In reply to Doctor I ewisohn, he feared he had given a wrong impression , 
the pus was not in the upper but m the lower abdomen and suggested the con- 
dition Doctor Blake had mentioned At the first and second opeiations the 
patient had diffuse peritonitis The first was of the irritative type, and it 
seemed to him the less one did in those acute irritative peritonides associated 
with pancreatitis, the better , simply letting out the fluid was better than to 
attempt anything furthei If the souice of the infection were acute cholecys- 
titis, then the focus should be drained or removed 

THE TREATMENT OF SUPPURATIVE PERITONITIS 
Dr Joseph A Blake read a paper with the above title, for which see 
the Annals or Surgery for May, 1924 

Dr W\lton Martin said that when he had the pleasure of working 
with Doctor Blake he alwa}S felt that he (Doctor Blake) was attempting to 
get a ver\ definite idea of the pathology first and then work out a rational 
treatment He then w as using the tw'o-w'ay irrigator, as he had said At that 
time there was a very large emergency service at Roosevelt Hospital and 
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there weie many cases of perfoiation in the gastro-intestinal tiact, pathological 
and traumatic The double current nrigatoi introduced through a small 
abdominal wound was ceitainly an effective method of removing mechanically 
foreign bodies such as food particles and faeces Doctor Martin said that he 
remembered a fiagment of lettuce leaf washed out of the pelvis aftei a gastric 
perforation It was his impression that patients came to operation later 
twenty years ago than they do now and as there is the well-known relation 
between the time interval between perforation and operation and the results, 
it IS difficult, it seemed to him, to make compaiison of methods of treatment 
He thought, howe\ei, that to-day when there is much less irrigation used 
there are possibly fewei residual abscesses, but the moitality is still largely 
determined by the removal of the focus of infection before the peritoneal 
contamination has lasted for more than a few hours Different methods of 
treatment of the peritoneum seem to give fairly satisfactory results in perfora- 
tions operated on and closed witlnn twelve hours and none seem to give 
satisfactory results after twenty-four or forty-eight hours The speedy 
recognition and removal of the focus, he thought, is to-day generally recog- 
nized as the essential point Whether oi not when the irrigator was intro- 
duced into all quadrants of the abdomen m the early cases and cloudy exudate 
removed, we were not actually removing a protective fluid furnished by the 
peritoneal cells is a question 

Doctor Martin remembered when Doctor Blake read his original paper 
advising against the attempt to dram the geneial peritoneal cavity, he was 
annoyed by his teaching being mismtei preted and being called m to see 
patients in whom well-marked circumscribed peiitoneal abscesses had been 
opened, washed and then immediately closed with most unsatisfactory results 
Circumscribed collections of pus should be drained It is impossible to drain 
the general peritoneal cavity and Doctor Martin thought the timely work 
that Doctor Blake and a number of other surgeons did twenty years ago, m 
bringing out the fact that the effort to drain not only was useless, but 
distinctly harmful, was most important 

Dr Allen O Whipple said the instruction as now given m the third and 
fourth-yeai suigical courses at the College of Physicians and Surgeons, as 
regards the tieatment of peritonitis, shows a close adherence to the principles 
that Doctor Blake proposed m his former contributions The students are 
given the following dictum “ Early diagnosis of peritonitis with an accurate 
diagnosis of the initial focus or portal of infection, early operation by a 
competent surgeon, with nothing more than a rapid removal of the focus 
or closure of the poital of infection with or without proper drainage, and 
finally the correct post-opei ative care, are the cardinal factois in the therapy 
of acute peritonitis ” “ As regards drainage, no hard or fast rule can be 

given, but it may be stated that if the focus of infection is removed, drainage 
should not be used unless any one pait of the peritoneum appears more 
definitely damaged than another part Stated in other terms, dram to and 
when (o) a part of the peritoneum shows necrosis or probable necrosis as 
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evidenced by fibnno-purulent adhesions, (b) the focus of infection has not 
been relno^ed, or closure of the perforation has been unsatisfactory, (c) there 
is bleeding or oozing at the site of remoAal of the focus ” 

Dr Frakz Torck said that on the occasion of Doctor Blake readme a 
paper on this subject about twent)^ years ago, before the Academy of Medicine, 
when the reader ad\ocated the use of the double current irrigating tube, he 
took pait in the discussion and described his method of managing the cases of 
widel)'^ diffused suppurative peritonitis of appendiceal origin, usually called 
general peritonitis, by a large incision, thorough but gentle lavage, and closure 
without drainage His method remained the same to-da} At that time he 
had given his experience with diffuse suppurative peritonitis, meaning very 
far-spreading peritonitis that involved the left half as well as the right He 
had then had eight cases without a death The method consisted of making 
an opening m the median line extending from the pubes to some distance above 
the umbilicus, removal of the focus of infection, and cleaning the peritoneal 
cavit} bv lavage with saline solution Doctor Blake had issued a warning 
against being excessn^ely rough and thorough, but the speaker believed one 
should not mix those two conceptions , one ma)^ be exceedingly thorough with- 
out being m the least rough The peritoneal cavity should be cleaned out with 
the greatest gentleness possible and the fluid rocked about with the gloved 
hand Doctor Torek had published two sets of cases, totaling 36 in numbei 
of which 6 died, a mortality of pei cent The second series was pub- 

lished in 1908, and since then he had not gathered his statistics but was sure 
they were no worse Among the things he brought out at that discussion in 
T904 was the statement that he closed th^ peritoneal cavity completely, without 
drainage At that time such a procedure was considered rank heresv, when 
many surgeons weie in the habit of draining even after clean abdominal 
operations, such as hysterectomy, gastro-enterostomy, and the like But to 
close after an operation for a suppurative process seemed nonsensical The 
Fowler position was then in vogue and Doctor Blake also had expressed him- 
self in fa\or of the Fowler position with drainage in the pelvis The speaker 
had then pointed out that drainage into the pelvis by gravity was a delusion 
A large amount of pus might be caused to flow down by gravity, if not 
impeded b) adhesions, but a sprinkling of freshly formed pus, such as might 
happen after a cleaning of the peritoneum, will not be influenced Iw graMtv 
to run into the pehis, and it was for that ’-eason that the speaker had said 
it was impossible to drain the peritoneum through the pelvis Doctor Torek 
said he wanted to impress the fact that a wide open wound did not mean 
roughness If there were a large, wide opening, the intestines could be 
handled more genth than b\ introducing a tube through a small opening 
Extreme gentleness uas indicated Wiping the peritoneum was bad, as it vas 
apt to cause traumatism Pus could be removed from secreted spots by lavage 
aided b} a gentle motion of the hand Injury to the peritoneum should be 
avoided, so that it maj not lose its power to combat infection 
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Dr Robert T. Morris said that the points made in the discussion might 
be classified clearly in two separate categories 

Extensive diainage of the abdomen and free handling of bowel, together 
with the employment of large openings, belong to the third era of surgery 
In that era, the dominant idea was that the surgeon himself should remove 
bacteria and their by-products regardless of an} injury that he might cause 
the patient when doing this work conscientiously 

The paper of Doctor Blake dealt with features of the fourth era or 
physiologic era in which dependence is placed upon the patient’s own pro- 
tective resources Ochsner’s starvation method belonged in that group, but 
in addition to the Ochsner plan Doctor Morris agreed with Doctor Blake that 
a five-minute operation with superficial drainage constituted an improvement 
in Ochsner’s technic 

Doctor Morris said that he did not believe that large incisions or exten- 
sive methods of flushing or cleansing the peritoneal cavity could be conducted 
gently The nearer that a surgeon came to leaving a patient to his own 
resources, the more nearly he was in accord with the principles of the fourth 
era of surgery which Doctor Blake had included m the paper of the evening 
Dr Joseph Wiener said theie seemed to be a general agreement that 
traumatism in peritonitis was to be avoided Time also was an important 
element if a general anaesthetic were used, but if the anaesthetic was eliminated 
the length of time occupied by the ordinary operation in these cases was of no 
importance to the patient With local anaesthesia most of the disagreeable 
after-effects had been eliminated When the speaker started using local anaes- 
thesia he planned to use it in cases of peritonitis, and he had now a long list 
of peritonitis cases done under local anaesthesia If eliminated the trauma to 
the internal organs, the kidneys, and lungs, which ether produced, and which 
local anaesthesia did not produce It was astonishing in cases of peritonitis, 
so severe that the gentlest examination caused severe pain, an operation such 
as taking stones from the hepatic duct or removing a gangrened appendix 
could be done absolutely painlessly Many lives had been saved by the aboli- 
tion of general anaesthesia in operations for peritonitis 

Dr Hugh Auchincloss said that during the years 1907-1908, as house 
surgeon, he had the opportunity of watching the cases Doctor Blake and Doctor 
Martin operated on for appendicitis at Roosevelt Hospital They included 
most of the sorts and degrees of acute peritonitis with appendicitis There 
was but one death in five months This was a woman who had been under 
observation for a supposed salpingitis elsewhere for four days She had a 
large, distended appendix full of pus This was removed, the abdominal 
condition subsided, her bowels moved, but ten days later she died of sepsis 
An indication of the fact that there was no scarcity of cases in this series 
Will be seen by the number of these patients , seventeen cases were admitted 
to Doctor Blake’s division to one case on the opposite division during the first 
part of the five months They were all dealt with according to the principles 
Outlined by Doctor Blake in his paper a few years previously 
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He retained a most vivid impression of a young man brought m about si\ 
hours after the onset of acute symptoms His abdomen was opened by a 
McBurney incision and real, creamy white pus was removed m considerable 
amount from the pelvis To his astonishment the wound was closed tightly 
by Doctor Blake and uninterrupted convalescence followed with no subsequent 
infection That was sixteen years ago and illustrates cleaily the faith Doctor 
Blake has had m the principle that if peritoneal necrosis had not occurred, 
as in this case as well as in many an early case of perforated gastric ulcer, 
there had not been sufficient time foi such a thing to take place, the indication 
lay in removal of the cause and avoidance of drainage necrosis 

Dr F T Van BnuREN wondeied what rule Doctor Blake used in deciding 
whether to do an ileostomy or a jej unostomy He himself had seen striking 
cases where unexpected improvement had occurred aftei enterostomy and he 
had wondered whethei it was due to the jej unostomy or not Those who had 
had the advantage of working with Doctor Blake at different times had 
many things to thank him for, but the thing that had helped the speakei most 
was the rule of Doctor Blake’s, that when he operated on any case he first 
had a definite idea of the pathology — made a definite plan for proceoure 
beforehand — and so saved time 

Dr Eugene H Pool considered that in the discussion of the paper a 
disproportionate emphasis had been put upon the subject of inigation of 
the abdominal cavity One speaker had said that he regularly flushes out the 
peritoneal cavity in spieading peritonitis Doctor Pool’s own feeling is that 
there aie very rarely indications to iriigate the peritoneal cavity and he was 
sure that it could not be “ washed out ” Even with obvious contamination it 
is best not to attempt the process of irrigation In regard to the question of 
ileostomv, on his seivice at the New Yoik Hospital, the speaker said that 
a considerable number had been done for ileus following oi associated with 
peritonitis, but onl}'' m cases that seemed hopeless An independent incision 
was made and a catheter was introduced into a loop as high as possible In a 
number of cases the result was phenomenal, the improvement was so rapid 

Doctor Blake, m closing the discussion, answered Doctor Van Beuren s 
quer) as to the lule in doing ileostomy, that if ileus has been present before 
the peritonitis, it was justifiable to believe it would continue and increase 
He confined ileostomy to those cases that he thought would not get well with- 
oiit It It was difficult to lay down definite rules for these cases One of 
the last which he remembered was a typhoid perfoiation with extensive 
contamination of twelve hours’ duration He closed the perforation and did 
an ileostoim in the centre of the distended loop It is necessary in such cases 
to get the distended loop emptied, and if one got the impression that the loop 
would remain distended it ^^as better to do an ileostomy Doctor Blake 
believed ileostomv was indicated in cases of paralytic ileus following perito- 
nitis and prevented many from becoming mechanical 

I he speaker considered that Doctoi Morris had hit the nail on the head 
long ago regarding the treatment of peritonitis, and believed surgeons owed 
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much to him, much of his own work m making small incisions and eliminating 
drainage having been due to Doctor Morris’ influence In desperate cases the 
best thing to do was to remove the cause of infection and do little moie 
In regard to Doctor Mai tin’s point about the exudate being protective, he 
believed that this fluid contained toxins as well as antitoxins. But this puru- 
lent exudate was not an index of the extent of the infection The, peritoneum 
had power to absorb it so the mere presence of pus was not an indication for 
cleansing the peritoneum, though one should clean -out necrotic material 
Proper cleansing of the peritoneum was a limited operation, and Doctor Blake 
did not believe one should leave in foreign bodies Doctor Pool had done 
excellent work overseas, and it was certain that he had not left an}^ fragments 
of shell or. clothing m the knee-joints he had treated and it was just as reason- 
able not to leave foieign material m the peritoneum Washing out the perito- 
neum was a very simple matter , it was not necessary to explore the abdomen 
but merely to pour the cleansing mateiial in As to Doctor Wienei’s lemaiks 
regarding local anaesthesia, the speaker was in accord with them , these patients 
had a much better chance of recovery with local anaesthesia General anaes- 
thesia does produce additional traumatism to the lungs and kidneys But there 
are many cases in which the advantages of general anaesthesia outweigh its 
additional risk 


BOOK REVIEWS 

Operative Surgery By Warren Stone Bickha,m, MD Six volumes, 
octavo, 6000 pages, 6378 illustrations Saunders Co , Philadelphia-Lonclon, 
1924 

The first three volumes of the six planned by the author have been offered 
for review The work presents an elaboration of the very excellent previous 
one-volume editions, covering the same subject in a much more compact 
form More interest is afforded the reader when it is realized that we have 
presented the personal and individual work of a single author, differing thus 
from practically all those systems of surgerj which are the combined work of 
many collaborators 

Its scope, as is definitely stated, is a consideration of the operative technic 
involved m the operations of general and special surgery The subject is 
divided into three major parts namely Part I, General Procedures Employed 
in Surgical Operations, Part II, General Operative Surgery, and. Part III, 
Special Operative Surgery 

One IS primarilv impressed by the general excellence of the binding — the 
usable and convenient size ot the volumes — the well calendered paper which 
in turn ha'^ allowed of excellent reproduction of the author’s profuse illus- 
trations, over SIX thousand in number, and a very legible text — rendering the 
terse facile descriptions of technic more easily appreciable Considerations 
of etiology, symptomatology pathology, complications, diagnosis and prognosis 
are properly omitted For these one is referred to the works on general 
surgery Part I, exhaustively considers the preparation for operations — the 
induction of ansesthesia by various agents and analgesia The conduction of 
operations and general operative technics, and not the least important, the 
after-care of operated patients, all of these subjects are taken up m minute 
detail , all phases are well and instructively illustrated, and readably presented, 
constituting three hundred fifty-one (351) pages of text 

Part II, on General Operative Surgery, incorporates many of the lessons 
learned during the past few years at so great a cost Thus, the subject of 
skin-grafting and the general principles of reformative, reconstructive or 
plastic surgery and dermoplasty is particularly instructive and well presented 
These chapters are followed by three which deserve especial mention, as they 
represent phases of orthopaedic activity to which too little attention has been 
giv'en in contemporary works, but which, owing chiefly to the tens ot thousands 
of maimed cases we hav’^e to care for at the present time, should be given 
much greater prominence l\Iuch information, therefore, mav be gleaned 
from the author’s presentation of the practical use of hydrocarbon protheses, 
while his authontativ'e and original interest in cineplastic amputations and 
cinematic protheses is well known and deservedly recognized An interesting 
chapter is devoted to artificial limbs, their various types, indications for use 
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and the general features of their adjustment, a matter which should be much 
more earnestly considered by the higher class surgeon and in which he should 
collaborate more closely with the mechanic, instead of delegating the matter 
entirely to the latter All of the above work is freely illustrated and the text 
thus amplified where it is most needed 

The second volume contains the desciiptive technic of operative surgery 
upon the blood and lymph vessels, nerves, bones, muscles, cartilages, fascia, 
etc , and includes the special operative surgery upon the skull, brain, spine 
and spinal cord 

The author has designated the various operations by considering first, the 
surgical description of the special operative technic , second, by the anatomical 
designation of the structures involved, and last, the name of the deviser of the 
operation In dealing with each group of tissues or class of operation or 
individual organ, we note the definite ariangement of first, the outline of the 
surgical anatomv of the region or organ , second, the surface form and land- 
marks, and third, the general surgical considerations involved, all of which 
are prefactory to the succeeding specific operations, each of which is intro- 
duced by its descriptive title, followed by the necessary preparation of the 
patient and operation site, the position of the patient, etc , landmarks, incision, 
detail of steps in operation and comments 

The thud volume deals with operative procedure on a multiplicity of 
oigans, as the eyes, ears, nose, neck, tongue, thyroid, breast, chest, etc 

The general scheme as indicated above continues to be systematical!}’' 
cained out The plastic nature of much of the opeiative work involved, 
naturally necessitates elaborate illustration, which has been ably accomplished 
To be noted particularly are the details of the various methods of rhinoplasty, 
cheiloplasty and stomatoplasty The details of tubulai flaps are not, however, 
noted , one wishes that this method might have been shown The procedures 
of sliding or swinging aie excellentl} poitrayed, however The omission of 
ossophagectomy for cancer of the thoracic poition of the oesophagus, which 
has been successfully accomplished, is also noted , its description would have 
enhanced the \alue of the chapter devoted to this subject 

The three volumes above reviewed aie therefore worthy of much commen- 
dation The amount of knowledge they impart, the methodical and concise 
manner of presentation and the profuseness and excellence of illustration, 
leave little to be desired We hope, and feel confident that the remainder of 
the work will prove equally satisfactory 

James T Pilcher 

Hlrni\ By Leigh F Waison, M D , Associate in Surgery, Rush Medical 
College, Chicago, 111 Large 8vo, 660 pages, cloth St Louis, C V Mosb} 
Company, 1924 

The preparation of this book has extended over a period of four years 
3nd the author has endeavored to present, within a reasonable space, the 
most important features of the anatomy, symptoms, diagnosis, prognosis and 
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the best modern operative technic of hernia The entire subject has been 
exhaustneh treated It will seldom be necessary to loo'k further for anj 
information, but for those who desire to make deeper investigations there has 
been added at the close of each chapter an extensne bibhograph} The 
lecent renewal of interest m the subject of hernia, especiall} from the stand- 
point of permanent cure, makes the publication of this book a timeh one 
We iMsh that every physician could read the section on the Dangers of Taxis 
in Strangulated Hernia There are thirteen mentioned and they seem A'erv 
leal to the reviewer who, recently during an operation for stiangulated 
hernia saw a loop of discolored, ecch\motic intestines which had been dam- 
aged by an attempt at reduction of one hour’s duration 

Twenty-se'v en pages are devoted to the Anatom}' of Inguinal Hernia “to 
render unnecessary a search through the more exhaustive treatises devoted 
exclusneh to anatomy ’’ The \arious drugs used to produce local aniesthesia 
are described and there are man} illustrations showing the methods oi 
administration — step by step 

It would be difficult to find am method of operative treatment of inguinal 
hernia, or am little modification in technic advocated by an} one that is not 
mentioned and clearly described or depicted As an illustration, in discussing 
the disposition of the sac the preferences of thirty-six different men are 
mentioned The Modified Bassini, Halsted, Ferguson, and Andrews opera- 
tions are beautifully shown and the Author’s, LaRoque’s, Stetten’s and 
Scott s modifications are also sketched, w'hile seven others are described Six 
methods for the treatment of direct hernia are illustrated This section on 
Inguinal Hernial is followed by a bibliography of seven pages 

The illustrations of the operation for Umbilical Hernia in adults are 
unusualh numerous, large and clear The more rare hernias, such as 
Lumbar, Obturator Perineal, Sciatic and Diaphragmatic receive suitable 
space The section on Internal Hernia is very interesting and w ell w orth} of 
perusal b\ an} surgeon An especial w'ord of commendation should be given 
to the artist, W C Shepard, for the splendid drawings vv'hich show the most 
painstaking care 

The book ends with a chapter on the Medico-legal Aspects of Hernia 
This volume may be used either as a text-book or for reference purposes 
The author may well be proud of this production which shows so plain!} the 
man} long hours of stud} and the zeal of its creator 

Henry F Grvhvm 

Selected Essavs on ORiHOPiLoic SxjRGlrv By Newton Melvian 
Shaffer, MD, with Forewords by Doctors Lovett and Fisher, and 
Comments by Doctors Cotton and Nutt and by IMessrs Blagden and 
Harden G P Putnam’s Sons, New York and London, 1923 
When a recognized leader in am human endeav'or writes on the subject 
of which he is master, the reading public takes notice, when that leader is 
a specialist in one of the fields of surger} and gives forth the fruits of }ears 
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of thought and practice in that field, the piofession ieah7es that a work is 
available which is a monument to that man’s life This is such a book 

Most of the chapters aie leprints of lectures or essays on subjects given 
at various times duiing the long and useful life of the author All of the 
essays are dated, they coAer twenty-seven years from 1877 to 1904 The 
occasional footnotes, made by the authoi in 1923, increase the scope of the 
essays to foity-six years The subjects tieated m no sense comprise the 
field of Oithopsedic Suigeiy as we undei stand it to-day But foity to fifty 
yeais ago, theie was almost bitter contioveisy over the subject of tuberculosis 
of joints, so a majoi part of the text treats m a masterly way such questions 
as the causes of deformity and how to combat them, should '' cold abscesses ” 
be opened and diained, the lelative value of ti action and iion-weight-beanng 
as compared with fixation and weight-beai mg, in hip-jomt disease Doctor 
Shaffei thought stiongl)'- on these questions, his conclusions weie based on 
intensive study of his many cases in his large public and private practice, 
and they stand to-day as the best thought on these subjects Othei conditions 
discussed in this work aie lateial cuivature of the spine, club-foot, flat-foot, 
knock-knees and bow-legs, deianged semilunar cartilages and fiactuie of the 
neck of the femur As he always gave prefeience to the use of apparatus 
over operative pioceduies, as he had a master’s leadeiship in its use, so many 
of these essa.ys aie caieful desciiptions of the indications for and the detail 
in the use of appaiatus 

The foiewords aie wiitten with appreciation of the authoi and the com- 
ments lecord historical data in connection with the giowth of two of the 
leading Oithopcedic Hospitals of the country The book is thoroughly illus- 
trated and is atti actively printed 

It IS valuable to the medical student to-day as a lecoid of one who has 
borne his shaie in the development ot Oithopiedic Surgery, whose contribution 
has been preeminent in the desciiption and care of tuberculosis of joints, and 
111 the use of apparatus His mastery of the principles of mechanical tieat- 
inent is worth careful study to-day To one hoping to find a lecoid of the 
maiked advance in opeiative OithopEedic Surgery, which the past twenty-five 
leais have developed, theie will be disappointment The author did not think 
in teims of operating and he has not followed this more recent development 
of his specialty Walter Truslow 


/ 
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GASTRO-JEJUNO-COLIC FISTULA 

Editor Annals or Surgery 
Sir 

In the Annals or Surgery, April, 1923, Pratt reported a case of gastro- 
colic fistula due to carcinoma, and considered 127 other cases gathered from 
the literature, and concluded from the material studied that in order of 
fiequency the cause of this condition is to be found in “ First, cancer , second, 
ulcer , third, following gastro-enterostomy , fourth, tuberculosis, and lastly, 
congenital anomalies ” In the case here reported, marginal ulcer following 
gastro-enterostomy was the apparent etiological factor 

Case Report Hi<;foiy The patient, an unmarried man, aged thirty- 
one, a Russian Jew, was referred to this hospital in January, 1923, by a 
physician m Harbin, Manchuria On admission he gave a historv of an 
acute gastro-mtestmal attack after a heavy meal in March, 1922 This attack 
was followed by a persistent diarrhoea with six to eight light brown liquid 
stools per day, and by frequent foul eructations He was examined m Harbin 
in October, 1922, and at that time the stomach examination re\ealed 30 cc 
of foul yellowish-gray material in the tasting stomach with no free Indro- 
chloric acid, but with much lactic acid, many Oppler-Boas bacilli, starch gran- 
ules and muscle fibres After a test meal, the findings were, HCl, 26, total 
acid, 43 Repeated lavage afforded some relief 

Since 1908, the patient had suffered from epigastric pain coming on about 
three hours after eating The appendix was removed m 1915 through a 
McBurney incision The symptoms were not relieved, and a gastro- 
enterostomy was done m a large hospital in New York in 1918, when a diag- 
nosis of duodenal ulcer was made A severe hemorrhage occurred two w’eeks 
after the opeiation, and the con\alescence was prolonged and stormy 
Recover} w'as not complete, nevertheless the patient entered the armv and was 
able to carr} out the duties of camp life He w^as never free from his old 
pain, how'ever, and was at one time treated medically in an army hospital for 
SIX weeks without relief Following the operation in 1918, the epigastric 
pain after meals recurred periodically, often being localized upon the left side, 
radiating dowmw^ard to the left 

The patient came to China, m May, 1919 In December of that }ear, his 
ep.gastric pain being so severe he had a stomach examination made in hlarbin, 
the report being “ verv much acid and HCl ” There has been little change 
in w'eight during the past five years 

Examination show^ed the patient to be a moderately w'ell-nourished man , 
w'eight 56 kilos The general ph}sical examination was negatne There 
was a small post-operatne hernia in the right rectus incision The abdomen 
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was slightly distended and tympanic, and there was definite tenderness in the 
upper left quadiant above and to the left of the umbilicus The fasting 
stomach contained a small amount of a grayish foul fluid showing no free HCl, 
but with a total acidity of 64 Following the test meal, fiee HCl was present 
for 45 minutes with readings of 62, 42 and 56 with corresponding total acidity 
readings of 82, 60 and 72 Free HCl disappeaied in one hour During the 
next hour the total acidity varied from 14 to 54 The specimens were taken 
every fifteen minutes through the Relifuss tube 

Fluoroscopic examination showed no gastric residue after a six-hour meal 
The gastro-enterostomy opening was patent, but a pait of the opaque meal 
passed down the left side apparently into the sigmoid and rectum When the 
barium reached this point the patient wished to defecate and the stool passed 
seemed to contain fresh barium A barium enema was given after the gastro- 
intestinal tract had been cleaned out and was seen to pass into the transverse 
colon and to fill the stomach at once This observation was immediately con- 
firmed by the recovery from the stomach of the barium enema through a 
stomach tube, and a chemical examination revealed unchanged barium The 
routine laboiatory findings were all within normal limits A diagnosis of 
gastro-jejuno-cohc fistula was made 

Opeiation January 26, 1923 Anaesthetic, ether Iodine skin prepara- 
tion A high left rectus incision was made and the upper right quadrant was 
found filled with dense adhesions These were dissected free until the pylorus 
was seen The duodenum was so buried in adhesfons that it was not thought 
advisable to attempt its isolation, and it was not possible to determine whether 
or not a duodenal ulcer was piesent at the time of operation The transverse 
colon was closely bound to the greater curvature of the stomach and an opening 
from the stomach into the colon could be easily felt The jejunum was attached 
to the posterior wall of the stomach 15 cm distal to Treitz’s ligament The 
colon was attached very close to the site of the anastomosis between the jeju- 
num and the stomach The gasti o-enterostomy opening was patent 

The transverse colon was freed from its attachment to the stomach and its 
lumen was opened as it was dissected away It was found to communicate 
with the stomach and with both loops of the jejunum The edges of the 
opening into the colon were indurated, but did not give the impression of 
mahgnanc)'^ The opening into the colon was easily closed The gastro- 
enterostomy was then taken down Caieful search was made for a marginal 
ulcer and for a malignant growth Neither were found The edges of the 
opening into the stomach and jejunum were excised and with a few adjacent 
lymph-glands the tissue saved for pathological examination A new gastro- 
jejunostomy was made at the same site, the new opening being considerably 
larger than the old 

Post-opciahve Notes The convalescence was uneventful save for a 
‘superficial wound infection Pathological examination of the tissue excised 
from the site of the old gastro-enterostomy showed chronic inflammation, the 
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l}inph-glands' weie slightly h}fperplastic, and theie was no evidence whatever 
of malignancy 

The patient was seen two months after discharge At that time he was 
free from symptoms and had gained 6 kilos in weight He returned to 
America at the end of March, 1923 A letter from him May 16, 1923, stated 
that the epigastric discomfort had recurred, and a further report June, 1923, 
stated that he had consulted a well-known surgeon m New York, who pro- 
posed another operation for marginal ulcer 

Discussion The case here presented is one of duodenal ulcer with long- 
continued hyperacidity and ulcer pain An ineffective appendectomy was done 
through a giid iron incision which did not admit of thorough exploration and 
discovery of the important lesion, and a subsequent gastro-enterostomv became 
necessary Following the gastro-enterostomy, symptoms which may reason- 
ably be ascribed to a marginal ulcer set in and continued with remission and 
exacerbations for four years When these symptoms were most acute in the 
fall of 1919, an examination of stomach contents showed high HCl The 
onset of the diarrhoea was very sudden, and a subsequent stomach examination 
showed high organic acid with no free HCl The examinations made in this 
hospital revealed high HCl lasting less than one hour after the test meal 

It seems reasonable to suppose that a marginal ulcer set m after the gastro- 
enterostomy and continued until the gastro-jejuno-cohc fistula was formed 
"I'his new opening allowed dilution of the HCl with healing of the ulcer, 
which however, seems to have recurred after the closure of the colic fistula 
when conditions again became favorable for the action of a corrosive acid 
secretion upon the jejunal mucosa At the operation done here, the stomach 
and jejunum should not have been reunited A plastic operation should have 
been done on the pylorus with excision of the ulcer base in the duodenum 
and the gastro-intestinal tract should have been reestablished by a gastio- 
duodenostomy The striking variation m the hydrochloric and organic acid 
obtained from the stomach during the existence of the opening into the colon 
may be explained by the rapid loss of stomach contents- into the large bowel 
and b} dilution by regurgitation of material from the colon It is interesting 
that the marginal ulcer healed while the colic fistula was open, and prompt!} 
lecurred upon its closure and reestablishment of the gastrojejunostomy 

Adrian S Taylor, M D , 
Peking, Chino 

GANGRENE OF THE BREAST COMPLICATING DIABETES 

Editor Annals of Surgery 
Sir 

Man} investigators behe^e that there is a special tendency to \ascular 
h}pertension and arteriosclerosis in diabetic patients Dry gangrene of the 
lower extremities is frequent \\hen there are marked degenerative changes in 
the peripheral vascular s}stem In elder!} patients the arteriosclerosis is f re- 
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quently so marked that the vessels may leadily be shown by X-ray The 
circulatoiy disturbances aie not necessanly in the same piopoition to the 
degree of glycosuiia Gangrene and infection are recognized as grave com- 
plications foi the diabetic Since the complications of diabetes have been 
reduced perceptibly with the advent of insulin, blood chemistiy and rational 
diet, the occur lence of such 
an unusudl complication of 
diabetes as gangiene of the 

bieast, seems woithy of ^ 

repoitmg 


W U Disp , B2456, 
Jewish, female, forty-eight 

> 


years of age, was admitted 

t r 

1 

to the Jewish Hospital from 


* 1 

the Washington Univeisity 
Dispensary Three weeks 
befoie admission to the 

- 

1 

< 

hospital she had noticed a 



small bleb in the lowei 

v< \ \ 

medial quadiant of the left 

A 


breast The bleb increased 

1 1 

i 


in size and ruptured, dis- 
charging a seious fluid 

1 ^ 

\ , 1 

She was seen by a surgeon, 

' '\ 

J 

who applied an ointment ! 


1 

The bleb was leplaced by ^ 

! 'x ^ 

i 

a lapidly increasing area of 

i . \ 

i X 

\ ! 

neciosis A ver}?- foul odor ' 

> 

- ' ] 

came from the breast 

I 

There was no incapacity 
She did not give a history | 


s _ 

suggestive of diabetes, ex- 




cept for a loss of weight ^ ' -showing gangrenous area of the breast 

Physical examination showed an obese female who appeared ill Head 
negative Theie were harsh breath sounds and fine rales over the left apex 
A soft systolic muimur was audible over the apex of the heart Abdomen 
and extremities negative, except for palpable dorsalis pedis arteries Exami- 
nation of the left breast revealed it to be swollen with an infected gangrenous 
area over the left lower half of the breast about 6 cm in diameter (Fig i) 
Ihe necrotic area was surrounded by redness and induration It was very 
tender to palpation Temperature 103 degrees Pulse too Respiration 24. 
Leucocyte count 22,000 Urine cloudy, specific giavity i 022, acid in reac- 
tion, trace of albumen and Fehling’s solution gave a markedly positive reaction 
for sugar Acetone present Blood sugar o 213 per cent 

The treatment of the diabetes was carried out by Doctors Strauss and 
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Taussig Test diets were gnen along with 5 c c of insulin tid Acetone 
disappeared from the urine in three days and she became sugar free in five 
days A maintenance diet was continued with 15 units of insulin daily 

The surgical care of the breast consisted in appl} mg hot boric packs until 
the slough separated and granulations appeared The granulating area became 
covered with epithelium and the patient was discharged from the hospital 
36 days after entering 

Approximately five weeks later after a dietary indiscretion, another bleb 
appeared on the left breast Her urine contained considerable sugar and 
acetone She was returned to the hospital for fuither treatment She again 
became sugar free and the breast has nearly healed 

The effective treatment of diabetes by diet and more recently b} the 
addition of insulin, is recognized as the first means of treating all complications 
The clinical progress of so-called diabetic gangrene is greatly dependent on the 
ability of the patient to maintain a proper diet and withstand infections 
In general, minimum operative intervention is indicated in diabetic patieni^s, 
3'et It must be radical enough in gangrene and infection to rid the patient of a 
focus likely to promote a gl} cosuria 

Jacob G Probstein, M D , 

St Louis, Mo 

PROLONGED WEARING OF A PLASTER BANDAGE 
WITHOUT REMOVAL 

Editor Annals or Surgery 
Sir 

Juh iC, 1918, a man, aged JorU-se^en, by occupation a farmer, presented 
himself at my office with a swollen, tender, right ankle uhich he stated was 
of SIX ^\eeks’ duration and due to an mjur} he had recened when a large 
wooden gate had closed against him as he was passing through, and caught him 
abo\e the heel wdiile his foot ^vas elevated on the toes in the act of making the 
step X-ra\ show^ed no fractures, but a softening of the astragalus, middle 
and internal cuneiform bones The foot was placed in a plaster bandage from 
the toes to the knee An inexperienced bookkeeper in the office, together w ith 
mv entrance into the Arm^ a few^ da\s later, caused me to lose track of 
the patient altogether This gentleman not thinking it necessar} to urite 
me, wore the bandage until December 6, 1922, -when he again presented him- 
self to the office foi examination still wearing the original bandage Exami- 
nation showed the foot to be sound When the case was remo\ed, aside from 
a dr} la}er of cuticle about one-eighth inch thick co\ering the parts that had 
been enclosed in the case, and a complete deterioration of all cotton and 
bandage used beneath the case, no harm had been done The bandage had 
remained on four \ears and fi^e months, which I bebe\e has been the longest 
time such a case has e\er been worn wuthout remo^al 

A DxVID WiLLMOlH HD 

LomsviHc, Ky 
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PNEUMATIC INJECTORS IN LOCAL ANAESTHESIA 

Editor Annals of Surgery 
Sir 

Referring to an article by Dr William R Meeker in the January numbei 
of Annals of Surgery, entitled Instrumentarmm for Local Aneesthesia, 
Doctor Meeker’s frank condemnation of pneumatic injectors and his state- 
ment that “ such do not simplify the employment of local anaesthetics,” is 
decidedly at variance with my experience with a pneumatic mjectoi designed 
by Dr R E Farr that I have been using for nearly two years 

In my hands the abdominal wall may be much more easily and more com- 
pletely anaesthetized with the Farr apparatus than by the use of any of the 
hand-operated syringes Inside of the abdomen, the advantages of the Farr 
injector in delicately flooding various subpentoneal areas are outstanding and 
infinitely superior As a general surgeon who applies the various degrees 
of local anaesthesia to conform to each particular procedure, it is my experi- 
ence that there is no comparison between the two methods, the pneumatic 
injector being so much superior to the hand-operated syringe 

Arthur Rogers Grant, M D , 

Uhea, N Y 

THE PNEUMATIC INJECTOR FOR LOCAL ANAESTHESIA 
Editor Annals of Surgery 
Sir 

In the January, 1924, number of the Annals or Surgery there appeared 
an article by Dr William R Meeker, of Rochester, Minnesota, entitled 
“ Instrumentarmm for Local Anaesthesia ” 

As the instrument I have devised is the only Pneumatic Injector for Local 
Anaesthesia which has ever been placed upon the market and used to any great 
extent, the portion of Doctoi Meeker’s article pertaining to this instrument 
quite obviously refers to the apparatus devised by me Doctor Meeker’s criti- 
cism of the underlying principles, upon which the use of an apparatus of this 
type is founded, ^contains, I behece, a number of statements which, if allowed 
to go undisputed, may act as a harmful influence upon this most excellent 
method of obtaining anaesthesia 

First As to the statement “ ^ * the only method of controlling the flow 

of the solution being by means of a stopcock ” This statement totally ignores 
the most important refinement of the Pneumatic Injector, that is, the valve or 
cut-off which fits perfectly m the grip of the surgeon’s hand and which allows 
him to inject into deep cavities without the hand intervening between the 
operator’s eye and the point of injection It furtheimore ignores the oper- 
ator s control of the solution which he has at his command at all times 

Second As to whether “ Such an instrument must of necessity be com- 
plicated, cumbersome and difficult to sterilize,” even a superficial examination 
Will show that the only portion of the apparatus with which the surgeon has 
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to deal IS the valve or cut-off and needle During fifteen 3'ears, cultures ba\ e 
been taken from the novocain solution, coming from the various models of 
the apparatus and have invariably failed to show bacterial growth The fact 
that the cylinders and tubing can be sterilized by autoclave or by boiling, an 
attribute which is not common to all syringes, should effectively controvert the 
statement that the instrument is not easily sterilized 

Third He states, “ They usuall}' require considerable work to assemble, 
which means that in most cases the adrenalin cannot be added to the novocain 
solution just before injection ” Inasmuch as the assembling of the apparatus 
IS entirely m the hands of the nurse, this statement should not constitute a 
serious indictment The statement that the adrenalin solution cannot be added 
to the novocain just before using is an error for the novocain and adrenalin 
are always blended before being introduced into the cylinder 

Fourth Doctor Meeker makes the point that “ The fact that the operator 
does not furnish the force for the injection and that the pressure in the cylin- 
der IS the same in dense as in loose tissues, leads to an unequal distribution of 
solution ” This statement assumes that one should ignore the most \ital point 
in relation to the induction of local anaesthesia and that is the visualization of 
the point of the needle resulting from one’s knowledge of anatomy and one’s 
experience in developing the “ feel ” of the needle point as it meets varying 
degrees of resistance His statement also ignores the fact that after only 
limited use of the Pneumatic Injector the surgeon develops a most acute sense 
of touch in relation to the tissues encountered by the needle point, and that he 
is furthermore in absolute control of the situation as the amount of pressure 
behind the solution can be changed instantly to meet the indications 

As to the question of muscle-tire, the facts are that local ansesthesia has 
failed to replace general aniesthesia with the degree of rapidity which its 
superiority justifies largely because its use has constituted in the surgeon’s 
mind, an extra amount of labor and time, necessitating the mastering of numer- 
ous technical details Another factor has been the patient’s objection to the 
use of the method because of pain which has been produced by the faulty 
induction of local aniesthesia It was, in fact, these considerations which 
impelled the writer to develop the Pneumatic Injector Our man> years of 
experience have demonstrated that it may be used for injecting all of the 
nerves of the bod} except in blocking at their origin the mam trunks of the 
trigeminus, the brachial plexus and the sacral nerves 

The Pneumatic Injector, like syringes, is a mechanical device and there- 
fore subject to imperfections Yet an extended experience w'lth this instru- 
ment leads the winter to unhesitatingly state that it offers the surgeon the best 
opportunit} to introduce local ansesthesia solutions quickly, smoothl), equi- 
tabh accuratelv and painlessly of any instrument yet devised for this purpose 

Roecrt E F \rr, M D , 
Muiiicapolis, Mwu 
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THE USE OF THE CAUTERY IN THE TREATMENT OF 
ABSCESS OF THE LUNG 

Editor Annals of Surgery 
Sir 

During the past few yeais, the hteiatme has been replete with ai tides 
on abscess of the lung, pulmonary suppuration, etc Lihenthal, Willy I^Ieyer, 
Evarls Giaham, Robinson and others have contributed greatly to our knowl- 
edge in this matter Within the last yeai , Graham casting about for a method 
less deadly than lobectomy, hit upon the use of actual cauteiy to ablate the 
cavity in lung abscess He 
reports three successful 
cases The method com- 
mends Itself by its simphciG . 
and so far, by its affective- 
ness Lobectomy is attended 
by a feaiful moitahty, prob- 
ably over 50 per cent , m the 
hands of good surgeons A 
method which pi onuses as 
good a chance for cure, with 
no mortality, must be consid- 
ered a boon to patient and 
surgeon 

The case, which is here 





Fig I — Before opt ration Notembcr, 1922 


leported, is particularly con- 
vincing as to the efficacy of 
cauteiization, in that the abscess 
had been previously opened and 
diained without effecting a 
cure As soon as the dram was 
lemoved, all the distressing 
s}mptoms cough, fever, and 
foul expectoration in large 
q u a n 1 1 1 } recuri ed Eight 
months after the first operation, 
a perfect cure was obtained by 
the cautery 

The patient was an Italian girl, 
age SIX, who had evening tempera- 
ture for about two months in ipro This subsided completely under rest m bed for six 
veelvs Her tonsils, which were badly diseased, were thought to be the cause of the slight 
fever In December, 1921, she was subjected to tonsillectomy About twelve dajs later, 
she was taken with sharp pain low down in the left chest, followed by fever, with slight 
expectoration The fever persisted, ranging from 99° F to 100° F in the evening, and 
niere was noticeable odor to the breath Repeated sputum examinations were negatne for 

639 




2 After first operation June 1923 


CORRESPONDENCE 


tubeiculosis Later there was a gradual increasing output of foul, stinking sputum At 
the end of two months this amounted to about three ounces daiU During this period the 
leucocyte count a^eraged about 13,000, but was once as high as 24,000 In October, 1922 
the left lung was aspirated with a large needle under ether No pus was found 

In November, 1922, eleven months after onset, she was seen b} Dr H P 
Shugerman, who made a diagnosis of lung abscess and insisted on operation X“ra\ 



showed a ^ague shadow co\ering 
the entire lo^^er left lobe At this 
time the patient was referred to 
me for operation 

I did a wnde thoracotom\ 
opening along the upper border of 
the eighth rib The rib was not 
«^evered but wnde retraction ga^e 
a splendid view Between the 
diaphragm and the low^er lobe was 
a grayish spot about i x 2 cm A 
needle introduced here obtained 
5 c c of thick vellow’^ pus The 
examining finger, plunged into the 
abscess cavity found pus and 
necrotic lung tissue with a dense 


Tig 3 — January 24 1924 Sho>^s left diaphragm and lower 
chest clear 


hard surrounding wall The cav- 
ity connected mesiallv with a large 


bronchus A rubber tube about 
one-half inch in diameter was 
inserted as a dram a small sec- 
tion of rib being removed for 
this purpose, the w^ound closed 
b> interrupted chromic gut em- 
bracing the two ribs wdnch had 
been separated b} the incision 
Skin closed w ith interrupted 
sutures of silkworm gut and 
the drainage tube fastened to 
the skin b> the same means 
Reco\ery was prompt For 
a da\ or two there was blood- 
tingcd, frothy expectoration , 
then none At the same time 
there was a profuse foul- 
smclling purulent discharge 
through and about the drainage 
tube which after a few da>s, 
had to be remoxed and cleaned 
e\er\ dax The drainage xvas 
maintained for two months 
Patient gained rapidlx and xxas 
tree from fexcr and cough, and 
there xxas no expectoration A^ 
soon as the tube xvas removed 
and the xxound closed, all the 
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old symptoms returned at once After tuo weeks the dram was re-mscrtcd undti 
novocain Prompt relief 

After two weeks of comfort, the diain slipped out and could not be replaced Imme- 
diate recurrence of all distressing symptoms She continued in this condition with fever, 
loss of flesh, strength and appetite The amount of sputum gradually increased until the 
daily output was more than a pint In the latter part of June, 1923, the patient had 
three alarming hemon hages 
within ten days She coughed 
up a pint of red fluid at one 
time, which contained enough 
blood for the entire mass to 
clot 

It was decided to try to 
ablate the abscess cavity with 
the actual cautery Accord- 
ingly, July 7, 1923, the patient 
was etherized and an incision 
was made along the upper bor- 
der of the seventh nb A seg- 
ment of which one-half inch in 
length was resected near the 
angle A similar segment was 
taken from the sixth rib This 
gave an excellent exposure, and 
removing the segment prevented 
the after distress which is occa- 
sioned by the sawung, grating 
sensation in cases where the ribs 
are merely severed The lower 
lobe was very small, almost 
totally collapsed and felt firm 
It looked like a carneous lung 
An exploring finger was forced 
thiough adhesions into the old 
abscess cavity Blood clots, several bits of necrotic lung tissue the size of one’s finger-end 
were removed The cavity leadily admitted three fingers and was slightly larger than a 
hen’s egg Air rushed m and out with the lespiratory excursions The ether having been 
removed to a safe distance, with the cautery tip m the cavity, and the fingers of the left 
hand on the surface of the lung m such manner that the two could be approximated, thereby 
gauging the pressure exerted by the cautery tip, the hard shell-hke wall of the cavity 
was methodically burned away until everywhere the fingers felt soft lung tissue During 
the application of the cautery, smoke issued from the nose and mouth The ordinary 
flat electiode was used After applying the cautery fifteen or twenty seconds, complete 
apnoea would result Movements of artificial respiration would again induce breathing 
This was repeated about five times The manner of applying the cautery was by short 
interrupted strokes, much as one would spread a stiff ointment with a spatula A stiff 
blush was most useful in cleansing tlie cautery tip The cautery tip was plunged into 
the large connecting bronchus, after an unsuccessful attempt to close its lumen by suture 
^ large rubber tube was inserted deeply into the cavity, and rubber dam packed loosely 
about, in such manner that it could be removed alongside the drainage tube Hemor- 
*'flage, which might conceivably happen after cauterization, did not occur Com alescence 
was uneventful For three days respiration was increased and the temperature rose 
to 102 F , then gradually fell to normal There was some cough, but no expectoration 
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Drainage from the \\ound was fairh profuse at first, but rapidl}’' diminished, and in ten 
da3^s was very slight Three weeks after the operation, the tube which had been gradualh 
shortened, w^as removed, and three da^s later the w'ound had healed The patient, whose 
temperature had now’’ been normal ten da^s, was allowed to go home She gained rapidh 
in strength and flesh, and her appetite W’as enormous She has had no fever, no cough, 
and no expectoration since leaving the hospital The w’ound has remained perfectlv 
healed, and is free from pain and tenderness, and there have been no hemorrhages In 
seven months she has gained fifty pounds, the clubbing of the fingers, which was extreme, 
has almost entirely disappeared In everv w^ay she is to-day a normal healthy child 

Earli: DRE^^E^, MD, 

Bit mmgJiam, Alo 
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THE CONTINUED INTRAVENOUS “DRlE”=' 

IViTH REMARKS ON THE VALUE OF CONTINUED GASTEIC DRAINAGE 
AND IRRIGATION BY NASAL INTUBATION ^V^TH A 
GASTRODUODENAL TUBE (jUTTE) IN 
SURGICAL PRACTICE 


CORRECTION HERBST 

In Doctoi Herbst’s article entitled “ Malignant Tumors of the Thyroid,” 
which appeared on p 488 in the April issue of Annals of Surgery, a line 
has been omitted from the first paragraph The words omitted are “ twenty- 
four with malignant papilloma who were operated on, and eighty-three ” , 
these words should constitute the fourth line of the paragraph, being mseited 
after “ and ” at the end of the third line 


^ x*xvi^xx\:x-\^\x ncr x* t K7xxt,jrxxx:^ cymj'iyL'XLtit-X:^ X'Crx j 

as a secondary measure to follow, the primary massive intravenous infusion 
of sera (saline or glucose solution) which, in profoundly shocked, exhausted 
and starved surgical patients, are more often temporary or ephemeral m 
their effects 

In many shocked patients, as we all know, the immediate restorative effect 
of a hot intravenous salt or glucose infusion is, for the time being, brilliant ; 
but this effect is more often transitor}^ so much so that it suggests that the 
fluid injected has simply run out of the vessels into the tissues, just as if that 
much water had been poured into a sieve. Hence the efforts that have been 
made to hold the infused fluids m the circulation which we recognize m the 
introduction of the gum-salt solution of Bayliss, the gelatin of Hogan, etc , 
which tend to imitate plasma, rather than the serum of the blood, by increasing 
the viscosity of the injected fluid 

But even then dilution soon follows, and these solutions, which cannot 
be injected indefinitely, soon seep out of the vessels or accumulate m the 

* Read before the American Surgical Association June 2 , 1923 
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reservoirs of the great splanchnic veins, leaving the arterial system empty, the 
peripheral capillary cirtuit stagnant and the patient as collapsed as before 
the infusion The advantage of the constant drip lies in the steady stimulation 
with an isotonic oxygen and pabulum-carrying fluid which not only replaces 
the lost fluid for an indefinite time but stimulates and nourishes the heart 
muscles and brain centres continuously without overcrowding the heart Thus 
the storing of energy in the cellular batteries is kept up and the metabolic 
processes continued, provided no permanent degenerating or necrogenic cellu- 
lar changes in the vital territories of the master organs have already occurred, 
which would make them incapable of responding to any form of stimulation 

4 The value of the continuous intravenous drip is especially apparent in 
the post-operative treatment of septic abdominal cases in which dehydration 
and exhaustion caused by prolonged vomiting and fasting from mechanical 
obstruction or toxaemia, have preceded the operative act, and when the absorb- 
ent and eliminating functions, as well as the mobility of the gastro-intestinal 
tract, have been so paralyzed and inhibited that the usual avenues of supply 
by the oral, rectal, hypodermal or gastroduodenal route via the duodenal tube 
(Einhorn, Rehfuss, Jutte) or even the cholecyst-duodenal drip (McArthur, 
Matas) are blocked or unavailable 

5 Notable examples are Intestinal obstruction and septic peritonitis from 
multiple perforating gunshot wounds of the abdomen, ruptured appendix, 
perforating gastric and duodenal ulcers, obstructed common duct with hepatic 
insufficiency, gangrenous gall-bladder, advanced pyloric obstruction from 
caranoma or benign stricture, with marasmus from prolonged starvation, or 
after nephrectomy from pyonephrosis with threatened anuria In many 
of these, and especially the delayed cases, operations have to be performed in 
which the primary focus of infection or an obstructive lesion is removed , but 
the patient is left profoundly shocked, toxic and exhausted, with empty 
arteries, a stagnant capillary and venous circulation, and with dry, dehydrated 
tissues dying of thirst and starvation 

6 Every surgeon of experience knows that in the particularly grave cases 
that we have in mind the rectal drip (proctoclysis), even when retained, is of 
little or no service, it is frequently not absorbed, especially when the portal 
circulation is stagnant, as in advanced peritonitis with marked tympanites, and 
it is frequently not retained or even tolerated, and therefore fails when it is 
most needed Hypodermoclysis, which is most useful as a preliminary meas- 
ure or during the operation, also fails when the capillary circulation is at a 
standstill or failing from shock after the operation Subcutaneous absorption 
IS then either so long delayed or suspiended from capillary stasis that very little 
of the fluid IS absorbed and remains in great cedematous collections under the 
skin The same may be said of the gastric or duodenal drip administered 
through a small duodenal tube (Jutte) introduced through the nose into the 
stomach and allowed to remain in situ When the intestinal tract is paralyzed 
and peristalsis is arrested or reversed (regurgitation of intestinal contents) 
the fluids introduced through the tube accumulate in the stomach and are not 
absorbed When septic peritonitis, acute gastric dilatation or adynamic intes- 

644 



THE CONTINUED INTRAVENOUS DRIP 


tinal paralysis complicate an operation for chronic obstructive jaundice or 
from other causes the fluids introduced into the duodenum via the gall-bladder 
(" McArthur drip ”) or through a catheter introduced into the common duct 
(“Matas drip”) are regurgitated into the stomach and not absorbed even 
after all obstructions to the common duct have been removed. 

7. In the presence of a collapsed, practically pulseless patient, when it is 
evident that none of the above-mentioned indirect methods of restoration is 
efficient or available, the first and prime indication is met by the prompt intra- 
venous infusion of a stimulating isotonic fluid capable of leplacing the lost or 
displaced blood. 

8. The transfusion of citrated or, preferably, whole blood is undoubtedly 
the most efficient restorative, but this is not always available in emergencies , 
nor IS its immediate beneficial effect alvrays sustained, nor can it be applied 
continuously for an indefinite time when, for any reason, the mam avenues of 
fluid supply are blocked or inhibited, as m septic peritoneal intestinal stasis ; 
nor IS it necessary or essential that blood should be used in many cases when 
other provisional means of supplying the circulation with fluids are available. 
Suffice it to state that for the majority of the emergencies under consideration 
an artificial serum infused intravenously will meet the immediate indications 
by spurring the cardiovascular mechanism to renewed activity. This rally 
may be permanent and sufficient or it may be transitory. In either case the 
cannula is to remain in the vein until the issue is determined by the further 
course of events. 

9 If after a primary massive intravenous infusion the patient relapses 
again into the collapsed state or it is evident that the arculation is failing, 
the infusion is renewed in the form of a continuous drip, by which the artificial 
serum is administered with precision and exact dosage at a rate varying, 
according to indications, from 40 to 60 drops per minute, or, roughly, an aver- 
age of 6 ounces per hour, or 140 to 150 ounces m the twenty-four hours (4500 
' to 5000 c.c ). In this way quantities varying from 4 to 5 litres of fluid or 
more, are infused directly, gradually and surely into the circulation m the 
twenty-four hours. 

10. With increasing experience we have learned to rely prophylactically 
upon the intravenous drip m the very feeble, ill-nourished patients whose 
ability to survive an operation is doubtful In these cases the intravenous 
drip IS started with the operation and is continued guttatim, during and after 
the operation, as long as doubt exists as to the efficiency of the circulation 
In these exceptional circumstances the intravenous drip is substituted with 
advantage for hypodermoclysis the so-called “ axillary sup,” or for the rectal 
drip (proctoclysis) since in the particularly feeble class of patients previously 
referred to, absorption is uncertain or likely to be long delayed 

11. The duodenal tube as an adjunct to the continuous intravenous drip 
IS simply of priceless value In the form of the Jutte tube, uath its small 
bead-hke tip (“ sinker ”) and numerous perforations at its rubber terminal 
end, It is easily introduced through the nose into the stomach with little 
difficulty Once in the stomach, it is allowed to remain permanently m situ 
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and held to tlie nose externally by strips of adhesive plaster There it is kept 
in place as long as tlie gastric contents are retained or intestinal peristalsis 
IS reversed with regurgitation of the duodenal or jejunal secretions into the 
stomach This is usually the case in all obstructive or paretic states of the 
bowels caused by septic peritonitis and other causes Under these circum- 
stances the necessary nutrient and artificial sera are regularly supplied by the 
intravenous drip while the duodenal tube is also at work emptying the stomach 
of the foul and constantly accumulating intestinal contents The Jutte tube, 
as usualty supplied by manufacturers, is long enough to hang over the side 
of the bed below the level of the patient to permit of constant drainage of the 
gastric fluids by syphonage, prompted by an ordinary glass “Triumph” 
syringe The tube in this way acts as a dram for the fluids and allows of the 
continuous escape of gases which would otherwise accumulate in quantities in 
the stomach When the stomach is empty the tube is hung up above the head 
of the patient and held attached to a post of the bed by adhesive plaster, 
leaving it open to allow the gases of the stomach to escape uninterruptedly 
as they accumulate 

By draining the stomach the gastric tube acts in reality as an artificial anus 
which empties the upper intestine of its toxic contents and diminishes the 
abdormnal tension caused by the pent-up gases, thereby adding enormously to 
the comfort of the patient 

The Jutte tube passed through the nose does not interfere in the least 
with the voluntary, free and copious drinking by mouth of water or other 
pleasant, cool, refreshing drinks The patient is thereby relieved not only of 
vomiting but of the intense thirst which is so distressing and peculiar to these 
patients By using the tube as a syphon through the nose while the patient 
IS drinking, the ingested fluids are immediately returned and the stomach is 
kept clean and the disgusting foulness of the intestinal contents is eliminated * 

12 Gastric irrigation thiongh a pennanently attached Jutte tube as a 
lefrigeiant and antithermic agent When the fever is high the temperature 
may be lowered most effectively by allowing the patient to drink copiously of 
ice water by mouth, or the stomach may be alternately filled and emptied 
through the tube with ice water many times and for as long as may be required 
to obtain a reduction in the rectal temperature The stomach then serves the 
purpose of an ice-bag, most conveniently placed under the heart, the liver and 
over the aorta and vena cava, where the blood circulating in the heart and 
the greatest central splanchnic area of the body can be cooled directly as it is 
sped by the heart to the most distant peripheral regions of the body The 
stomach when cooled by a continuous or intermittent ice-water irrigation 
serves far more effectively as an antithermic agent than any ice-bag, sponging, 
towelings or other cooling methods applied externally It is superior, under 
tliese arcumstances, to the cold Kemp rectal irrigation and has the added 
advantage of keeping the stomach clean while the patient is refreshed and 
comfortable On the other hand, when the patient is shocked, algid and 
hypothermic, warm or hot water can be infused into the stomach by gravity 
and siphoned off with no disturbance to the patient, who may be entirely 
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unconscious of the proceduie, but who is stimulated and warmed by the heat 
applied directly to the heait and splanchnic organs in a way that is fai more 
effective than any external application Of course, this central stimulation 
by heat m no way conflicts with the aitificial warming of the exposed peiiph- 
eial parts with hot- water bottles, bags, blankets, electric pads, etc , as is usual 
m reanimating shocked and algid patients 

13 But apart from its many uses as a gastric dram, iiiigator and flue 
(for gases), the Jutte tube, introduced thiough the nose and allowed to 
leraain peimanently in the stomach, is also valuable in other surgical con- 
ditions of impoveiished nutrition and exhaustion 111 which the early instilla- 
tion of nutrient fluids diiectly into the intestine is indicated A notable 
example of such an indication is affoided by advanced cases of pylonc obstiuc- 
tion fiom benign 01 malignant stiictuie, for which a late gastrojejunostomy is 
peifoimed in conditions of long fasting or maiasmus In such cases it has 
been oui piactice, while pei forming a gastro-enterostomy, to mtioduce a 
duodenal tube, previously inserted thiough the nose, into the jejunum foi a 
distance of 10 to 12 cm thiough the newly cieated stoma, wheie it is allowed 
to lemain aftei the gasti o-enterostomy has been completed and until the 
noimal gasti ic functions have been lesumed The tube thus introduced into 
the jejunum is utilized immediately or shortly after the operation as a 
tiansgastric jejunal diip, which supplies a peptonized glucose solution in 
a far more ceitain way than when this is administered by the usual rectal 
drip (proctoclysis) 

The manifold uses of the Jutte tube m the surgery of the gasti o-intestinal 
canal aie becoming more apparent ever}^ day as one of the most precious 
adjuncts to the post-opei ative treatment foi the especially dangerous class of 
patients with whom we are now concerned The growing appreciation of the 
value of the tube, though ref ei 1 ed to in sevei al 1 ecently published contributions 
by gasti o-entei ologists, is not sufficiently recognized in suigery and deseives a 
more extended notice J I have only mcidently lef erred to the uses of the tube 
in this communication because of its gieat impoitance as an auxiliary measure 
in the veiy cases in which the intiavenous drip is indicated and in which we 
have found it most fiequenth^ applicable 

14 T]ie Tcchuic of the Intravenous Drip As applied in our practice at 
the Touio Infirmaiy, the apparatus is of the simplest sort It is precisely the 
same as that used foi massive intravenous infusion with only a few modifi- 
cations (i) A glass giaduate container of a capacity of i litre or moie of 
solution, (2) a dehveiy rubbei tube which is intenupted by interposing a 
tapped glass bulb (Murphy “diip bulb”) which allows the nurse to observe 
the rate of flow and count the drops as they are delivered fiom the iece])tacle, 

t Tlic value of the duodenal tube in abdominal surgery as a post-operatne resource is 
iilso emphasized by the following quotation from Basslei (Southern Med Jour , iQiQi 

4) ‘ If I leave no message with you, but the use of transduodenal la\agc m post- 

operatne ileus, I feel that my papei has not been in vain Its employment is of distinct 
udiantage and ^\Ill bring happiness to you” 
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(3) a thumb-screw clamp which controls the rate of flow, (4) a metallic 
cannula proMded wnth a beaded or shouldered tip to prevent the canula from 
slipping out of the vein after it has been tied in place, (5) a Duchesne’s elec- 
tric pad This IS a mechanical de\ice b)’’ wdnch intra\enous infusion Inpo- 
deimocl}sis and proctocWsis can be administered at a uniform temperature 
The pad with its tail is light, pliable, perfectl}' safe, easih adjusted and ahva\s 
read}'^ for immediate use. as it can be attached to an electric-light socket It 


I 



Fig I — The Duchesne electric heating pad 

heats quickly, maintains a definite degree of heat as long as desired and the 
cost is reasonable “ The heating element inside the pad and tail consists ot 
wire interspersed wnth strands of wo\en hemp This ware is of special allo} 
and threadlike fineness, but is Aerj strong It is thoroughl} insulated with 
asbestos A platinum contact thermostat is attached so that a definite degree 
of heat IS controlled automatical!} at all times when in use The pad is 
9 inches wide b} 21 inches long and can be adjusted to Aarious receptacles ol 
\arious sizes and shapes by taj^es attached to either end of the pad The 
tail IS 54 inches long 4 inches wnde, pro\ided with snaps so arranged as to 
complete!} wrap the tubing, and the end at the cannula ma} he secured to 
the dressings which hold the arm to an extension splint or board with a 
safet} -pm through the e^ elet pro\ ided for that purpose The outer co^ enng 
of the pad and tail are of waterproof material The de\ice is so arranged that 

648 


THE CONTINUED INTRAVENOUS DRIP 


the heat produced m the pad will deliver the solution originall} heated to 
110° F , at a temperature of ioo° to 102° F , when it reaches the cannula ” 
We have found this device a most excellent substitute for the old method of 
keeping the solution in the receptacle and tubing warm by the use of thermos 
bottles and hot-water bags, which were formerly used at great cost of laboi 
and vigilant attention and }et without obtaining the desired uniform tempera- 
ture at the cannula A description of this ingenious and carefully worked-out 
appliance will be found m the American Journal of Nursing for March, 1923. 
p 470, in an illustrated article, by Mary L Duchesne, R N 

A number of devices, more or less ingenious, simple or complicated, for 
the administration of artificial sera and medicated solutions by the drop 
method, have been utilized for proctoclysis, hypodermoclysis and endophlebo- 
clysis (mtiavenous infusion) Some of these aim solely at accuiacy of dose, 
others at uniform temperature, and nearl} all at both desiderata Among 
these can be mentioned the apparatus of Holzbach, Fnedemann, Ruebsamen 
and Lawen in Germany, of Thiroloix in France, of Wood}att, Thalsheimer, 
Penfield-Tephtzk} and Pena in America With these we have no experience 
They are no doubt valuable and meet certain special indications, but for our 
purpose the simple apparatus above described with the ready and piactical 
warming device of Duchesne, has satisfied all our clinical requirements t 

15 In connection with the continuous intravenous drip the following 
points should be remembered The cannula should have a lateral as well as 
a terminal opening, it should be made fast to the vein in the usual way by 
ligating it well over the bulbous tip , the median basilic or other prominent vein 
is preferred as an ordinar}'’ temporary intravenous infusion A glass-connecting 
tube should be interposed between the rubber segments of the deliveiy tube 
at a distance of 6 inches (15 cms ) from the cannula, so that any backflow 
of blood or blood-stained solution should advise the operator of an obstruction 
at the cannula , the cannula should be immobilized and held m place by Z O 
adhesive strips, and, in addition, the terminal end of the delivery tube should 

tAt the time when this paper was read at the meeting of the American Surgical 
Association in June (1923), the writer had no knowledge of the contribution of Penfield 
and Teplitzky, on “ Prolonged Intravenous Infusion and the Clinical Determination ol 
Venous Pressure,” which appeared m the Archives of Surgery for July (vol vii, p x, 
1923) The very thoughtful, thorough, scientific way in which these investigators have 
worked out the problems of the continued administration of intravenous infusions is most 
creditable and praiseworthy Apart from the ingenious apparatus devised b> these 
in\estigators which regulates the rate of flow and the degree of heat of the solution, the 
manometnc indicator of the venous pressure w'hich is attached to the delnery tube, gives 
the Penfield-Teplitzky apparatus the scientific qualitj'^ of a physiological laboratorj 
apparatus which is of undoubted value for accurate clinical observation Great stress, 
and %erj properly, is laid by the authors upon the importance of recording the %anations 
in the \enous pressure w'hile the infusion is in progress and the easj reading of the 
pressure by the manometnc indicator provided wnth the apparatus, constitutes a decided 
ad\ance in the technic of the method However, it is evident that in all these jears, 
i’Urgeons cverj where resort and have resorted successfulh to intravenous mfus ons and 
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be bandaged to the aim to prevent the slipping and traumatizing mo\ements 
of the cannula, which would provoke the clotting of blood in the vein For the 
same reason it is important that the cannula should be kept parallel with the 
vein and not point into its lumen at an angle The whole arm, including the 
hand, should be bandaged firmly to a long, well-padded extension-board splint, 
and again secured to the bed or to a side table, to pre\ent motion of the arm 
in restless patients during the long period of continued instillation In intro- 
ducing the cannula the usual care should be observed to see that the solution 
is actually flowing from the cannula at the moment it is inserted into the 
vein, to avoid the sudden entrance of air For the same reason watchful caie 
should be observed to see that the receptacle is kept constantly supplied with 
the sterilized solution and that the proper drop rate is maintained The diop 
count will vary with circumstances, no fixed or rigid rule can be prescribed 
for any great period of time The rate of flow must be regulated by the 
indications furnished by the pulse 

The average rate should be about 40 to 60 drops pei minute, slowed to 
40, 30 or less, with an improving pulse and a rising blood-pressure It may 
be increased temporarily to 150 or to a continuous flo^v \vhen there is greater 
need of stimulation, as shown by an empty, small and thread}'' pulse 

transfusions without the aid of a manometnc indicator of the venous pressure It is 
precisely because our observations with the long-continued intravenous drip administered 
by the simple and elementary technic abo\e described, confirm the universal experience 
and prove that a manometnc gauge of the venous blood-pressure is not indispensable or 
necessary for the safe administration of venous infusions, that our experience is instruc- 
tive It is more than probable that if m the beginning of our practice we had been 
preoccupied with the necessity 01 an accurate reading of the \enous pressure we would 
have been completely deterred Irom attempting it In the same w^ay w’^e have learned 
by practical experience that the fear of air embolism and thrombosis have been exag- 
gerated , and, later still, w^e have found that accurate methods of regulating the heat 
of the infusions are not as essential as w^e thought them to be All this does not mean 
that w^e should be indifferent to any suggestions, measures or devices that contribute to 
the accuracy of our procedures or that reinforce our clinical sense by providing visible 
danger signals or that guard against prev^entable dangers and complications Whatever 
will contribute to the safetv of the patient is a w^elcome addition to our resources, and 
it is m this sense that the venous pressure gauge of Pcnfield-Tephtzky is a valuable 
suggestion in line with scientific progress, which it is hoped will find a more general 
application in hospital practice On the other hand, in the surgical emergencies m which 
intravenous infusion is imperatively called for as a prompt means of relief, the simplest 
and most quicklv improvised apoaratus should be utilized In a general way, the experi- 
enced clinician needs no sphv gmomanometer or stethoscope to tell him when a patient 
IS in danger from shock and exhaustion, or when the pulse is failing, the heart weakening, 
the arteries emptving, the v^eins filling and the capillaries stagnating But experience 
is not a measurable qualitv and the fallacies that underlie individual judgment are so v\ell 
recognized that the efforts made in everj direction to control or supplement the evidence 
furnished bj our unaided senses, b} graphic mechanical methods of objective demonstri- 
tion, constitute one of the most striking advances of modern medicine Therefore, v\e 
must regard as real progress an} suggestion or method which, as in this instance, aims 
at combining vvitli the requirements of practice the precision and automatic registration 
of varying functional conditions which are the part of laboratorv experimentation 

650 



THE CONTINUED INTRAVENOUS DRIP 


i6 Tcmpcjattue of the Solution In regard to the temperature of the 
solution this also must \ary with conditions When the temperature of the 
patient is high the solution should be of an ordinary lOom temperature and 
the use of the heating device should be discontinued When the temperature 
is falling or hypothermic, as shown by the rectal thermometer, the solution 
should be warm, at least ioo° to 104° F at the cannula when in addition to 
Its warming effect, a specially stimulating action upon the myocardium may 
be expected 

Tlie cause of the frequent occurrence of a reactionary chill and feyer, usually 
yylule the infusion is m progress, and often yynthin the first hour after the infusion 
has begun, has been the subject of much discussion The chill is usualh quite pro- 
nounced and IS announced yvith marked shnenng and shaking While the extremities 
are cold to the touch, the rectal temperature rises rapidly until it reaches 103 5 and 
104° F or more It attains its maximum height in the first tyy^o hours and then gradually 
defer\esces and subsides to normal yvithin the next six or twehe hours It is more 
likely to occur yvhen shock is associated yvith hemorrhage or sepsis During the chill or 
cold stage the arterial blood-pressure falls, the pulse becomes rapid and irregular and 
the signs of yenous and capillary'^ stasis are apparent As the chill passes and the surface 
temperature rises, the blood-pressure rises, the pulse becomes sloyyer, fuller, rapid, but 
legular, the Inidity and cy^anosis disappear, the facies flushes and the extremities yyarm 
again After defer\ escence the skin becomes drenched by perspiration This chill and 
feyer which is regarded as a reactionary phenomenon is monoparoxy smal and self-limited 
In hemorrhagic patients yvho have rallied from the effects of the infusion, the defer%cs- 
cence of the fey er coincides with the recovery of the patient, i c , li the source of the 
hemorrhage has been controlled As a whole this complication is to be regarded as an 
epiphcnomenon yyhich, while disturbing and tempestuous, is not po sc of gra\e prognostic 
significance Though I am not able to state the matter statistically, it is my impression 
that more patients haye recoyered after it, than those who did not exhibit it The nature 
and cause of this reaction is still a matter of conjecture In our experience it has 
occurred irrespectn^e of the composition of the solution, yyhether salt or sugar alike It 
appears to me that it has occurred more often when massne infusions (oyer 2000 cc 
per hour) yvere used in the start, rather than wFen the drop method yyas resorted to 
But as the large majority of our cases yyere first gnen massne infusions, we are not 
able to make an accurate estimate of the relatne frequency of the chill and fe\er after 
the masswe and the drop method We are quite satisfied that the temperature ot the 
solution is not a cause, neither do yve beliey^e that it lies in the presence of foreign 
material or impurities m the rubber used m the tube, since y\e haye obseried the 
“infusion reaction” has occurred in some patients and not in others, when using the 
same solution, at the same temperature and yyith the same apparatus V*anations in the 
hydrogen ion concentration in the solution used — ^too acid solutions — ha\e been considered 
a possible cause of the reaction While yy'e are not able to express any judgment on the 
subject, yye are inclined to doubt that the cause of this reaction can be explained on this 
basis In our experience it may occur after citrated and e\en yyhole blood translusions 
as well as after saline and glucose infusion, though it is more frequent after the simple 
massne infusions of artificial sera Why a certain number of patients react in this way 
and others do not still remains conjectural Thus far it would seem to be a matter 
of individual susceptibility , something residing in the patient himself, rather than m the 
material ywth which he is infused But whateyer the cause, the occurrence 01 this reaction 
does not aggray ate the prognosis pet se and other conditions being equal it should cause 
no undue alarm 
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17 All Embolism and TJu ombosts Again, in connection with the technic, 
It IS well to state that the two great fears which have stood in the wa\ of the 
more general application of the intravenous drip air embolism and throm- 
bosis, with the possibiht}'^ of a detached clot have no doubt been very much 
exaggerated While it must be admitted that neither of these dangers is 
negligible and that accidents from these causes may occur, it may be stated, as 
a matter of fact, that the)^ have never been observed m our experience nor 
in that of the many observers abroad (especially m Germany) who have 
recently published their observations We have previously stated that pre- 
cautions are taken against air embolism These consist chiefly in inserting 
the cannula into the vein while the fluid is flowing from it, then to see that 
the receptacle containing the solution and the Murphy tap are not allowed to 
run dry This is precisely what is done in all cases 111 which a massive intra- 
\enous infusion is guen, and, thus far no accidents have been recorded from 
this cause m the hundreds and thousands of cases in which the procedure is 
currently applied in the surgical practice of all hospitals It is quite well 
proven by experimentation that it is only the sudden and forceful injection 
or aspiration of a large quantity of air into a vein that is at all likely to be 
followed by embolic manifestation 

In regard to thrombosis in the vein, or at least clotting 111 the cannula, it 
may be stated that it is not an infrequent occurrence When this happens the 
fluid in the cannula ceases to flow automatically and the event is announced 
quickly by the accumulation of fluid in the counting-drop bulb in the same way 
that it occurs in proctoclysis When it is evident that the obstacle is not 
caused by the mere obturation of the cannula by the venous wall, through 
displacement or angulation, the cannula should be removed and cleared of 
clot if this IS plugging its lumen If no clot can be detected in the vein by 
gently massaging it, the cannula (well oiled) is again reinserted in the same 
\ein If the wound is not inflamed the procedure can be repeated two or three 
times with safety When the wound is inflamed, as shown by a marked areola 
of redness and cedema of the edges of the incision, as may happen when the 
drip IS prolonged for days, it is best to seek another vein, preferably in the 
same or in the other arm It is safer to use the veins of the upper extremity 
than those of the lower limbs, as the tendency to thrombosis in the legs and 
thighs IS, relatively speaking, greater in the lower than in the upper extremity 
The secret in avoiding thrombotic occlusion of the cannula or in the vein lies 
in the continuance of a steady drip from the cannula , as long as the solution 
drops at the low rate of 20 to 30 drops per minute there is little likelihood of 
clot formation, especially when the cannula is kept well fixed and immobilized 
m the arm Our experience in this regard tallies exactly with that of 
Friedmann and others especially experienced in this method One fact is cer- 
tain, and that is, that in a very considerable experience in the long-continued 
lntra^enous drip (in 2 cases lasting five and six days), we ha\e not had to 
deplore an} accident from a detached embolus 
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i8 The Solution What solution is to be preferred when an nltra^enous 
dnp may have to be continued not only for hours but for days^ Shall it 
be plain salt oi sugar (glucose) or a complex serum ^ This question has been 
made the subject of much 
discussion ever since 
Joenischen, of Moscow, 
first resorted, in 1830, to 
saline intiavenous infusion 
for the 1 1 e a t m e 11 1 of 
cholera and other deh} - 
diating diseases Numer- 
ous formulas of an isotonic 
01 physiological aitificial 
blood seium have been 
suggested by physiologists 
and internists long befoie 
the intiavenous solutions 
weie adopted foi siugical 
conditions This discus- 
sion has practically re- 
solved itself, in modern 
suigical practice, to the 
general conclusion that foi 
einei gencies and tempo- 
rary purposes the so-called 
normal, decinoimal 01 
physiological salt solution 
(NaCl, 07 or 09 pei 
cent ) is isotonic and suit- 
able foi all piactical pur- 
poses as a replacing fluid 
But for a long-continued 





Fig 2 


The Author's adaptation of an ordinary infusion appa- 
ratus for the administration of the Continued Intravenous Drip 
_ I Glass (Ke!I>) bottle containing glucose or saline solution showing 

Duchesne Electric Heating Pad adjusted and folded back, Ica\- 
lbLliia.tIOn, glucose is tlic mg the graduated scale exposed The tad of the pad is provided 
hpQf 1 11 u with snaps so arranged as to completely wrap the tubing except lor 

nia-LCrial and suould a depth of about 30 ems from the cannula, \v hich remains uncov cred 

2 Screw compressor to regulate the flow of the solution in the tul ing 
leading to the Murphy dnp bulb 3 Murph> dnp bulb showing a 
hypodermic needle inserted m the vent when the solution is lo be 
medicated with stimulating or cardto-tonic drugs (Adrenalin 
Pituitnn Digalen Strychnine CafTein etc) Tlie bulb is exposed to 
view so that the drop rate mav be al w ays under inspection 4 Second 
screw compressor to control the flow in the bulb and maintain a con- 
stant visible level of the solution in the bulb, therebv excluding air 
from the dnp 5 Glass joint connecting the terminal tubing and 
followinp* thp cannula and exposed to view to detect any redux of blood from the 

o vein 6 (iannula curved and beaded, or shouldered at the tip (to 

tlOn of FriPfli irla n'f prevent it from slipping when tied to the vein) and provided with a 

, Ui ivicir- terminal and side opening 7 Plug and cable attached to the 

buig*^ Lennan<Jer of ready to connect with an electnchght socket 

Upsala, who resoited to glucose solution for hypodermocl) sis in septic peri- 
tonitis in 1905 When I began the practice of the intravenous drip, in 1911, 
f first used salt, but soon after substituted a 5 per cent glucose for the plain 
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salt solution Up to that time (1911) salt solution had been used exclusnely 
in our practice (See bibliography ) 

Sahue Solution While everyone agrees that a normal or decmormal 
so-called physiological salt solution is isotonic with the blood and is also 
sufficient, for hfe-savmg purposes m hemorrhage, to replace the lost volume 
of blood, its continuous intravenous administration is not without serious 
drawbacks and dangers As Straub (1920) pointed out the so-called phvsio- 
logical salt solution is not physiological for warm-blooded animals “ He 
quotes Roessle to show that organic changes occui in the human heart muscle 
after saline infusions In some animal experiments, Hoeszh produced tissue 
lesions m the heart and kidneys of guinea-pigs , hpoid droplets and fat globules 
appeal ed in the cells These degenerative changes can be detected six to seven 
hours after massive saline infusions They become most apparent in twenty- 
four hours and disappear in forty-eight hours Hoeszh believes that Na-ions 
play a decided part in the causation of these changes Thiess pointed out, 
in 1910, that a healthy man needs 17 gm of salt per day, but receives 27 gm 
when given 3 litres of a o 9 per cent salt solution He maintains that part of 
the salt is eliminated b}' the kidneys, but some is retained in the tissues, where 
it attracts liquids and causes cedema ” (Wiedhopf and Hilgenberg, 1923 ) 
This IS especially true m patients whose sodium chloride elimination is inter- 
fered with 111 acute toxic or chronic nephritis and in bronchitis or chronic 
cai diopulmonarv diseases m which cedema of the lungs is favored by salt 
retention The dangers of salt retention have been too long insisted upon 
b}”^ the French school (Widal and Javal, 1903) and are too well recognized 
to be insisted upon The effect of salt retention m disturbing the balance of 
osmosis and favoring dropsical accumulations are the basis of the now classi- 
cal saltless diet of Widal, prescribed for the anasarca of nephritis and other 
dropsical diseases Consequently, salt infusions, whether by hypodermoclysis, 
intra\enous drip or by any other method of administration are positively 
contra-indicated in all toxic states m which degenerative changes in the renal 
epithelium with salt retention occur, and also m all conditions in which pulmo- 
nar}'^ stasis from an enfeebled cardiovascular circulation predispose to hypo- 
static oedema of the lungs 

Various formula haAe been recommended as substitutes for plain salt solu- 
tion The tendency to return to the older complex formula for artificial 
serum in vogue in the latter part of the last century and e\en now in 
ph} siological laboratories (Hayem, Beaumetz, Jennings, Kronecker, Schmidt, 
Schwartz Ringer, Locke, etc ) is shown m the recent recommendation of 
the normosal of Straub, and still later triple chloride of Thiess (NaCl, KaCI, 
CaCl_), which he regards as isotonic with blood serum The quantitatne 
composition of this foimula is NaCl, 085 per cent , KCl, 003 per cent , 
CaCl_ 003 per cent This solution has been used for }ears in the clinic of 
Poppert, of Giessen, and other German clinics with seemingly satisfactor\ 
results (Duttmann ) The objection to all these solutions in their application 
to the conditions vhich we are now considering lies in their chloride content 
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and m their tendency to produce salt retention and its consequent dangers, 

when continued for a long period of time. , 

Glucose These disadvantages and dangers do not apply to glucose Game, 
a Swiss surgeon, was probably the first, in 1885, to substitute sugar or glucose 
for salt in hypodermoclysis Friedrich and Lennander, as previously stated, 
advocated glucose in 1905 for hypodermoclysis. Glucose was also recom- 
mended by ICausch, in 1911, for both intravenous infusions and hypodermo- 
clysis; and by Kuhn, m 1911-1917, as an intraperitoneal infusion and for 
hypodermoclysic and intravenous use Through the publications of these 
surgeons, which showed the superiority of glucose over salt in its nutritive, 
stimulating, diuretic and antithrombotic properties (Kuhn), I was led to the 
use of glucose in 5 per cent, solution, which Kausch had recommended as 
isotonic for hypodermoclysis Recently, Duttmann, of Poppert’s Clinic, 
Giessen, after a very painstaking comparative study of salt and glucose solu- 
tions (he states that a glucose solution, 415 per cent, is as isotonic to the 
tissues and blood as a o 9 per cent, salt solution), concludes that the prolonged 
or copious administration of salt is dangerous or, at least, disadvantageous 
m starving or fasting subjects, not only because it leads to sodium chloride 
retention in the tissues, thereby favoring oedema, and because of its degenerat- 
ing effect upon the heart muscle and kidneys, but is also undesirable 
because it does not relieve the acidosis which is the invaiiable accompani- 
ment of starvation. 

The chief superiority of glucose over salt lies in its high nutritive food 
value as a foodstuff If we roughly estimate that a 5 per cent, solution of 
glucose IS equal to 50 gm of glucose to the litre, then 4 litres, or 4000 c c of 
the solution administered by the intravenous drip in the twenty-four hours, 
will amount to 200 gm of glucose (about 7 ounces) in the twenty-four hours 
When estimated m calories (i gm. of glucose = 3 75 calories Sherman), 
1000 c c of a 5 per cent solution of glucose would equal 187 50 calories, and 
if 4 litres are administered m the twenty-four hours, 750 calories would be 
consumed per day 


Budinger's experiments, quoted by Duttmann, have shown that sugar 
quickly disappears from the blood and causes an appreciable stimulation and 
increase in metabolic rate, as shown in the great excretion of phosphates and 
urates m the urine The body utilizes it without any residue and when intro- 
duced in isotonic solution causes no glycosuria. In our experience it is not 
usual for sugar to appear m the urine of patients to whom we have adminis- 
ere the 5 per cent, solution continuously by drip even for four, five or more 
ays On the other hand, when denser solutions have been used for diuretic 
purposes in infusions of from 300 to 500 c c. of a 30 per cent concentration 
I miquezs solution), a slight temporary glycosuria has been observed) , but 
simJr^ concentration are very rarely used and only when urinary 

Ppression is threatened, especially since Guiraud’s observations § have shown 

§Pans med, July 25, 1914 
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that the infusion of such solutions may be followed by serious metabolic 
disturbances and toxic symptoms 

Woodyatt and his associates, Sansum and Wilder, m their remarkable experimental 
studies on the effects of ** Prolonged and accurately timed intravenous injections of 
sugar,” in which the questions of the rate of infusion, sugar tolerance and utilization, 
are especially considered (Jnl A M A, Dec ii, ip^S), determined “that 085 gm of 
glucose per hour for each kilogram of body weight can be given indefinitely wthout 
glucose appearing in the urine” Among other deductions they conclude that “a man 
weighing 70 kg when resting quietly may receive and utilize 63 gm of glucose by vein 
per hour without glycosuria He then receives 252 calories per hour, a rate corresponding 
to 6048 calories per day If his resting requirements were 3000 calories per day he would 
thus receive double what he needed or enough to cover the caloric expenditure of the 
same man during heavy physical exertion Intravenous nutrition ^vlth glucose is thus 
proved to be a feasible clinical proposition and the way is open for experiments mth 
ammo acids, polypeptids, etc” 

Since in our practice with the continued drip we have utilized only a 5 per cent 
glucose solution and have rarely exceeded 5000 cc of the solution in the twenty-four 
hours, it follows that the maximum dosage of glucose obtained in the twenty-four 
hours would only exceed a fraction over 10 gms per hour, which is less than one-sixth 
the quantity that Woodyatt estimates can be utilized by the organism in normal individ- 
uals, without glycosuria. This accounts for the rarity of glycosuria in our patients 
though the conditions under which the drip was administered are very different and less 
favorable for sugar utilization than in normal individuals The field is open therefore 
for clinical observation, especially now that insulin is available to utilize any excess of 
sugar that may be indicated in the urinary overflow, for its food value 

My experience, as a whole, leads me to agree thoroughly with Duttmann’s 
conclusions that an isotonic glucose solution should be preferred to saline 
solutions in all cases m which a parenteral supply of fluid and food is needed 
by fasting, shocked and exhausted subjects Furthermore, I would add that 
a 5 per cent glucose solution is isotonic and is especially indicated when an 
artificial serum for blood replacement is to be administered for long periods 
of time, as by our continuous intravenous drip method And, again, glucose is 
especially indicated in patients suffering from renal or cardiopulmonary lesions 
in whom salt retention is most dangerous 

19 Adrenalin As an efficient adjunct to glucose solution in stimulating 
the myocardium and m raising the blood-pressure we depend upon adrenalin, 
I to 1000 solution It rightfully claims the first place in artificial stimulation 
by the intravenous route when injected cautiously as needed, in accordance 
with the indications furnished by the pulse and blood-pressure The adrenalin 
solution is injected, drop by drop, with a hypodermic syringe, the needle 
being inserted into the vent of the Murphy tap, or by the Crile method, directly 
into the delivery tube near the cannula One drop is injected at a time and 
the effect carefully noted If the usual marked effect in improving the pulse 
IS observed, the adrenalin is discontinued As a rule, not more than 5 
drops are injected at a time in sequence The adrenalin is repeated only 
according to indications furnished by the pulse and blood-pressure Usually 
after a decided effect is obtained by the adrenalin the continued glucose drip 
suffices to maintain the improved quality of the pulse 

656 



THE CONTINUED INTRAVENOUS DRIP 


We have seen no advantage in the continued administration of the adrena- 
lin as a permanent infusion mixed with the glucose solution In Germany, 
a great deal of stress is laid upon the continuous administration of the adiena- 
hn, and it is given mixed with the salt solution (which is still used in most 
clinics) in the proportion of i c c of the i to looo adrenalin to the litre of 
the normo-sal solution. (Wiedhopf and Hilgenberg.) In our practice the 
interne oi nurse is instructed to administer the adrenalin only when the pulse 
is growing moie rapid and shallow. The mam reliance is placed upon the 
stimulating and blood-ieplacing effect of the glucose solution alone when it is 
continuously applied by the drop method Other drugs, such as pituitrin, 
morphine, the soluble digitalis preparations, strychnine and caffeine aie 
administered by injecting them directly into the Murphy tap or into the 
rubber tube which delivers the glucose solution into the circulation Camphoi 
oil we use frequently, but only subcutaneously. 

Oxygen We have had no experience with Kuttner’s suggestion that the 
solution used for an infusion can be improved by oxygenating it On the 
basis of his experiments, i litre of normal saline solution can take up and hold 
20 c c of On This suggestion strikes me as rational and well worthy of 
consideration, but in the conditions in which we have resorted to the continued 
intravenous drip we have not found it practical to extemporize the oxygenated 
solution, though it would appear quite feasible to prepare it m prolonged 
cases Presumably glucose solution could be saturated with oxygen as well as 
salt solutions, but it will requiie further experimentation and clinical expeii- 
ence to determine its practical advantage 

Results Wiedhopf and Hilgenberg, operating for septic peritonitis from 
various causes in Lawen’s Clinic (Marburg), applied the intravenous drip in 
52 cases which had been recorded in that clinic during the last two years 
(up to the date of their publication, m 1923). They used saline solution 
(Straub’s formula) in combination with adrenalin in the proportion pre- 
viously stated Ten of these patients died within the first twenty-four houis 
These patients were regarded as inoperable, practically moribund, but the 
operation was risked m spite of the bad prognosis , presumably the improved 
circulation obtained by the drip justifying the intervention In 25 cases the 
collapse was caused by peritonitis The majority of the cases were infused 
(“dripped”) after operations for peritonitis caused by appendicitis, a few 
were perforating gastric ulcers or ruptured gall-bladders Post-operative 
failure of the circulation was the chief indication for the intravenous drip in 
19 cases The total mortality and causes of death are not stated 

My personal experience with the intravenous drip, though it goes back 
to 1911, does not exceed 26 cases We began, as previously stated, ivith 

H Fncdemann (Zentralbl f Chir, 1921, No 4, p 114) has put m practice Kuttner’s 
suggestion and described an ingenious electric-heating apparatus to which is atlaclied an 
oxygen cylinder A stream of the gas is run through a normal saline solution m the 
"armed receptacle He has applied this successfully in one case of ruptured tubal 
pregnancy, the solution being infused for nine hours by the intravenous drip method 
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saline solution, 07 per cent, but after the first few cases we substituted 
glucose, 5 per cent , and have continued this solution to the present tune 
In the beginning and up to the last few years we resorted to the intravenous 
drip only in very exceptional, unusual and desperate cases More recently, 
as our experience has increased and we have gained more confidence in its 
safety, we have enlarged its field of application and applied it with greater 
frequency Owing to this exceptional and restricted use to the gravest cases, 
the total mortality has not been less than 60 per cent The comparatively 
small number of cases in which the method has been applied in our clinic is 
accounted for by the fact that the majority of our cases have been treated for 
conditions for which the usual methods of proctoclysis, hypodermoclysis or a 
single intravenous infusion or blood transfusion have sufficed to meet the 
immediate indications In a large emergency hospital or ambulance service 
the indications for intravenous drip would be, I am sure, enormously increased, 
to the great advantage of the patients 

I regret that I have not been able to tabulate the number of cases treated 
in my service with all the details necessary for an accurate report, but I am 
gathering all the available records of patients operated by myself and other 
colleagues who have adopted the method, with the expectation of the early 
publication of a detailed report Suffice it to say that in the extremely grave 
and complicated (and too often hopeless) cases in which I have resorted to 
the drip in the past the mortality rate is necessarily very high and that the 
failure of the drip to save life is no criterion of its efficiency or inefficiency 
except for the particular purpose for which it is applied In addition, the 
proper and safe application of the intravenous drip for protracted periods 
of time demands the constant and vigilant attention of thoroughly intelligent 
and competent attendants who are not always available A few examples 
would suffice to show that in spite of a revived circulation, well sustained by 
the intravenous drip, death will inevitably occur when irreparable damage 
has been inflicted upon the organism in any of its vital parts For instance 

A man, aged fifty-one years, was admitted to my service at the Touro Infirmary in 
April, 1913) suffering with a strangulated inguinal hernia I had to resect two feet of 
gangrenous gut The continuitj of the resected bowel was restored by a circular enteror- 
rhaphy The patient recovered from the operation and was improving, when he developed 
an acute gangrenous cholecystitis which had been latent for years The gall-bladder was 
promptly drained and two calculi removed The gall-bladder had perforated and a 
quantity of pus and bile had escaped into the peritoneum An intravenous drip was 
instituted and the patient rallied and was seemingly recovering after consuming more 
than 8000 C.C of glucose solution On the fifth day, however, he suddenly de\ eloped 
cerebral symptoms and died in profound coma The post-mortem revealed a large 
cerebral abscess whidi had ruptured into the lateral ventricles, flooding them completely 
with foul, colonic pus Here the circulation was well maintained up to the last few 
hours before death 

In another instance, a woman, aged thirt>-two years, suffering from an obstructing 
rectal carcinoma, was operated on June 10, 1922 An artificial sigmoid anus was created 
as a prcliminarj to a radical amputation of the rectum. The operation presented no 
unusual features and the post-operative sequela: were uneventful until the fourth da>, 
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when she suddenly collapsed, with excruciating pains in the abdomen and signs of acute 
intestinal obstruction The circulatory collapse m this case was profound and death 
seemed imminent A glucose intravenous drip was started at once and the patient 
warmed up and rallied promptly The abdomen was then opened and a coil of gut, 
representing the greater part of the jejunum, was found strangulated in the left para- 
duodenal fossa of Treitz The gut was extracted with great difficulty from this pouch, 
and when exteriorized was found to be cyanotic, purple and ivith a number of suspicious 
spots suggesting the beginning of necrosis By pouring pitchers of hot salt water over 
the gut the color and motility improved sufficiently to justify us in replacing it in the 
cavity The artificial anus at the sigmoid, made five days previously, was now function- 
ing actively and discharging quantities of gas and fluid fseces Through this ordeal 
the pulse was remarkably well sustained and gave us no anxiety, the intravenous drip 
continuing uninterruptedly all the time Nonetheless, and in spite of the remarkably 
good pulse, the patient died on the fifth day The necropsy showed that death had been 
caused by mesenteric thrombosis and consequent gangrene of the gut in patches 

In this case the patient consumed m six days, beginning with the collapse, 
14,800 cc of a 5 per cent glucose solution, or nearly 15 quarts, of which 
2000 c c were of o 7 per cent saline, all administered by the intravenous 
drip with the intermittent addition of adrenalin drops, as these were specially 
indicated In this case the drip more than filled our expectations in holding 
up the circulation to a remarkable degree Toward the end, while the pulse 
held well, the respiration became shallow, intermittent and failed before the 
pulse gave way No wonder that under such overwhelming sepsis the most 
effective support to the circulation was of no avail In this case the Jutte tube 
in the stomach was of immense service in preventing vomiting and keeping the 
patient comfortable by constant gastric lavage and drainage 

On the other hand, the value of the intravenous drip as a life-saving 
measure is shown in a more favorable light in the following case 

A farmer, aged forty-eight years, tall, profoundly amemic, almost marasmic from 
long fasting and intestinal hemorrhage, was referred to me in April, 1918, with a diag- 
nosis of duodenal or gastric ulcer He had been in the infirmary scarcely two days 
while undergoing preparation for operation, when he developed all the signs of an acute 
peritoneal collapse The abdomen was promptly opened and a perforating ulcer of the 
first portion of the duodenum was recognized The extravasated duodenal contents were 
carefully wiped out and the perforation closed by suture of the partially excised and 
inverted^ edges A single massive intravenous glucose infusion rallied the patient and he 
seemed to be recovering, but on the fifth day signs of suppuration in the right hypo- 
chondnum mth diaphragmatic pleurisy appeared The patient, who had been dieting 
for many months before the operation, %vas exhausted and extremely emaciated At 
this juncture his pulse began to show signs of a progressive and alarming weakness A 
continuous intravenous drip was now instituted, and following its good effect a large 
collection of pus was drained from the subphremc space by a transpleural thoracotomy, 
to do this effectively the ninth and tenth ribs had to be resected The patient could now 
scarcely nourish on account of the constant regurgitation of the gastric contents His 
ana sphincter was too weak to retain the rectal drips and systematic hypodermoclysis 
aic to improve his circulation The continued intravenous drip gave us the only 
lopc to supply him mth fluids and food, and after this had been instituted it was allowed 
o continue unremittingly' for five days, when he began to retain water and nutritive 
the ^ pulse, whicli had been reduced from 140 to 150 to no by the drip, 

n continued to retain its good quality after tlie drip had been temporarily interrupted 
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to test the improved stability of the pulse In view of the continued improvement of the 
pulse the cannula was removed from the vein and the dnp permanently discontinued 
During the five days that the drip had been in operation the patient had consumed 22,000 
cc of glucose solution The patient finally recovered after a long convalescence He 
returned on June 22, 1920, ^vith a cicatricial stricture of the duodenum, which was 
completely relieved by a posterior gastro-enterostomy He has since been heard from, 
expressing himself as perfectly well and attending to his usual occupations In this case 
blood transfusion was indicated even before the perforation of the duodenal ulcer Iiad 
occurred, but it is doubtful that it would have had the permanent stimulating and nutritive 
effect that tlie continued glucose drip exercised during the prolonged period of exhaustion 
and gastric intolerance for food and drink that this /atient displayed after the operation 

In another and more recent case the intravenous dnp carried the patient 
through a critical period of collapse from hemorrhage and permitted a 
Caesarean section to be done, with recovery without recourse to blood 
transfusion 

Mrs F , primipara, aged twenty-five years, was admitted to the Touro Infirmary on 
July 15, 1923 She had arrived nearly at term, but was suffering from frequent and 
copious hemorrhages Caused by placenta previa Efforts to dilate and deliver by iwdalic 
version had been made by her attending physician, Dr F Larue, but the deluge of blood 
that followed compelled a hasty tampdnade, which had to be renewed on account of 
the constantly recurring hemorrhage It was decided that a Caesarean section was 
necessary, but the patient was so bleached and collapsed from hemorrhage and exhaustion 
that we proceeded with an intravenous glucose drip, pending the typing of the husband's 
blood preliminary to transfusion The transfusion, however, was postponed and not 
earned into effect, as it was not found necessary The pulse was steadily growing weaker 
and the hsemoglobm had fallen to 60 to 50 per cent Under the influence of the continuous 
intravenous drip the pulse improved and we were able to deliver a dead foetus wthout 
great difficulty The cannula was allowed to remain in the vein and the dnp was 
continued all that da>, when the pulse and general condition had improved so much that 
the dnp was discontinued In the course of twelve hours the patient had received 3800 c c 
of 5 per cent glucose with several intermittent additions of pituitnn and adrenalin She 
was fortunately able to nourish and drink by mouth, and in this way made an excellent 
recovery and \vas discharged well, though still slightly ansemic, twenty-one days after 
her delivery 

In this case the glucose dnp allowed us to dispense wth what seemed at first to be 
a necessary blood transfusion 

The preceding cases, which have been merely sketched m outline are quoted 
to illustrate the class of patients in whom we have resorted to the intravenous 
dnp, but they could be multiplied many times over if space would permit 
a detailed account of the 26 patients in whom we have found this measure 
specially indicated In view of the desperate character of all of them, it is 
not surprising that fully 60 per cent succumbed to the primary or secondary 
causes that brought the patients to the operating table If the continued intra- 
venous drip had been used as a routine method in the class of patients in 
whom we still use proctoclysis, hypodermoclysis or massive infusion or 
transfusion the intravenous dnp would indeed make a most brilliant showing 
Thus far we have limited the application of this method to the cases in which 
other procedures requiring less vigilance, prolonged attention and intelligent 
discretion on the part of the attendants suffice, ordinarily, to meet the mdi- 
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cations There is no reason why the intravenous drip should not be extended 
with advantage to a far greater number of indications provided competent 
assistance is available. 

In conclusion, allow me to repeat that for certainty of dosage, promptness 
and duration of effect in sustaining a weak or failing circulation none of the 
methods of cardiovascular stimulation at present in vogue .can compare with 
the continuous intravenous drip. When glucose is made the basis of the 
infused fluid, the continued intravenous drip is incomparably superior to all 
the other methods of parenteral nutrition and medication, as it supplies 
continuously an easily assimilated foodstuff in isotonic solution for an indefi- 
nite time In this way, it serves the purpose of a blood-replacing and nutrient 
fluid, constantly supplied , in addition it is a cardiovascular stimulant, a diluent 
(of toxins and catabolic products), an eliminant (especially by the renal 
loute) and a neutralizer of the acidosis which is present and so often 
adds to the dangers which beset the precarious existence of the patients now 
under consideration 
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SOME PROBLEMS OF JAUNDICE AND THEIR 
SIGNIFICANCE IN SURGERY 

By G deTj\k:a.ts, MD 

OF Bodapfst 

AB8laTAI.T PnOFESSOn OF BUnoEBr, AT THE UNIVERSITY OF BUDAPEST 

The diseases of the liver and in connection with them the problem of 
jaundice have recently aroused greater attention New investigations deep- 
ened our knowledge of jaundice and made it possible to distinguish different 
groups It is my aim to show in this paper, how we can use these new 
methods in surgical diagnosis and m our operative indications 

What IS jaundice^ It is the partial or complete retention of bile con- 
stituents m the organism This definition involves two facts that yellow 
skin or sclera caused by other than bile-pigment must be excluded from the 
conception of icterus — as for instance, the yellow color of diabetic and 
arteiiosclerotic patients caused by increased lutem-mdex of the blood and 
tissues, or the yellow color of patients after intravenous injections of tiypa- 
flavin, all conditions that might be the cause of error, when preliminaries are 
unknown The second conclusion we are able to draw from the above 
definition is a distinction between two kinds of icterus The one — complete 
mtoHS IS present, when all bile-constituents are circulating in the blood, 
also not only bile pigment, but bile-acids, cholestenne and besides other prod- 
ucts of decomposition, that usually leave the organism with the bile This 
complete icterus can be called cholcemta in the sense that all constituents 
of the bile are circulating in the blood In contrast with this kind of jaundice 
we can discern a partial retention, or as the French school calls it, dissociated 
icterus, when only the bilirubin circulates in the blood and all other con- 
stituents are missing Cases are described, when only the excretion of bile 
acids is disturbed In my personal opinion this bile-acid icterus is only 
apparent and is tlie consequence of the different elimination index of bilirubin 
and bile-acids To explain this statement in other words, while the bilirubin 
must attain the concentration of i 5—2 mgr per cent in the blood to be able 
to pass through the kidneys and color the tissues, the biliary acids immediately 
pass the kidney as soon as they appear m the blood This explains why 
geneially no visible jaundice develops after a biliary colic, but bradycardia, 
skin itching, diminished surface tension of the urine can be observed, all signs, 
that the excretion of biliary acids is disturbed And still we cannot regard 
this as a case of dissociated icterus, because biliary pigment is retained too, 
although in a concentration not high enough to appear in the tissues I have 
to state that tins principle difference between the elimination of biliary pig- 
ments and acids has not been noted and valued in literature 

Now in contrast to cholcemm, we can call the dissociated icterus a 
hihrithtnamia, the pigment retention alone being possible the isolated reten- 
tion of cholic acids is not sufficiently proved 
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Hymans van der Bergh and after him Lepehne succeeded m distinguishing 
clearly two kinds of jaundice by the help of a simple chemical reaction In 
every case, where jaundice had a mechanic cause, this reaction took place 
immediately, without the addition of alcohol, while m cases where no impedi- 
ment in the bile flow could be found (no obturation, obstruction or compres- 
sion of the bile passage) the chemical reaction could only be obtained 
immediately m the presence of alcohol; on this basis they distinguished a 
mechanical and a functional bilirubin in the blood, the latter being the result 
of functional incompetency of the liver cells to excrete the normal amount 
of bilirubin, or, on the other hand, an increased pigment production in the 
reticulo-endothelial system Lepehne showed that both groups can appear at 
the same time, when both factors, mechanical and functional are present 
It is easy to see that complete and partial icterus or cholaemia and bili- 
rubmsemia correspond exactly to mechanic respectively functional icterus In 
other words, that the different chemical behavior of bilirubin, explained by 
Hymans van der Bergh as a different chemical activity of the same pigment, 
ought to be explained by the presence of the other bile constituents, cholic 
acids and cholestenne Yet experiments in vitro had negative results The 
difference between mechamc and functional bilirubin turned out to be the 
question of whether the pigment has passed the liver or not, whether it is 
freed from its albumen by the liver or not It was possible to turn functional 
bilirubin into a mechanical one, by digesting the albumen in a thermostat with 
pepsin, which experiment is of great theoretical importance 

After this short resume let us proceed to see the practical use of the above 
considerations What is jaundice clinically^ It is a symptom, not a disease. 
It can be caused by any disturbance in the bile passage, by the insufficiency of 
liver cells and by the hyperfunction of the reticulo-endothelial system It is 
of greatest practical importance to be able to distinguish the different sorts of 
jaundice before an operation It cannot happen then, that a case of haemo- 
lytic jaundice a disease accompanied by jaundice and colic should be 
taken for gall-stones Until now the diagnosis of jaundice was simply based 
on tlie yellow color of skin and sclerae, the contents of urine in cholic acids 
and pigments The analysis of blood concerning bilirubin is a simple test, 
that helps to detect icterus in cases, when the bilirubin is neither visible in 
the tissues, nor has appeared in the urine, because it has not attained the 
concentration of 2 mgr per cent in the blood. Examining blood in cases 
one or t\vo days after the biliary colic, I succeeded each time in demonstrating 
increased bilirubin index in the serum, although neither scleral icterus nor 
any pathological contents of the urine could be found ; one can also find more 
cholestenne in the blood after every biliary colic. This latent icterus can be 
of great diagnostic help m cases of colics with unknown ongin Further, 
the importance of minimal degrees of haemolysis, also to be detected by slightly 
increased bilirubin index can be of high importance for indication to splenec- 
tomy. In cases of visible let us say manifest icterus, it is the quality of 
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icterus that will interest us Is it a cholamia or is it a bihrubinsemia? This 
will decide the quality of the operation and will guide our pre-operative pre- 
ventive measures The liver, heart and kidneys of icteric" patients must be 
carefully examined We know, too, that even purely mechanic jaundice leads 
sooner or later in consequence of the increased bile tension to functional 
disturbances of the liver, anatomically to biliary cirrhosis On the other hand, 
functional icterus, bringing constantly more pigment to the liver, than it is 
able to work off, cannot be harmless to liver cells 

Now besides these secondary liver alterations, the knowledge of primary 
liver diseases is extremely important for the surgeon, partly because they 
might be the cause of diagnostic failures (lues hepatis, subacute liver atrophy 
taken for gall-stones) and partly on account of the narcosis Chloroform 
is a well-known liver poison, that can produce m people with seemingly intact 
liver, acute yellow liver atrophy On the fourth to sixth day after the 
operation the patient gets icteric, symptoms of vomiting, colic, delirium 
appear, and lead to death The post-mortem shows a severe fatty degeneration 
of the liver If death takes place a little later, centroacinous necrosis is the 
most evident symptom Icteric patients should never get a drop of chloro- 
form, even ether is to be avoided if possible By a local amesthesia of the 
abdominal wall with intercostal injections on the right side and eventually 
splanchnic blockade combined with a short ether, or etherchlorid — ^Rausch — 
any operation on tlie biliary or splenic system can be performed Even so, 
as my statistics will show, the degenerated liver, heart and kidney, prove to be 
insufficient m an astonishing percentage of cases The heart is attacked by the 
cholic acids These poisons are very closely related to digitalis and lead to 
myodegeneration , the epithelium of the tubuli contorti in the kidney degener- 
ates and proves insufficient at the slightest stress Here is the essential 
difference between cholsemia and the bihrubinsemia While the bilirubin is 
only a harmless pigment, the cholic acids are poisonous for heart and nervous 
sjfstem and play an important part in the digestion of fat Brule’s cholic 
acid test is based on this latter fact 

A most important question is the relation of the jaundice to hemorrhage 
The haemostasis in wounds depends less on coagulation than in first line on 
the agglutination of blood discs , this can be controlled by Duke’s test Duke’s 
bleeding time, normally two to two and one-half minutes, can be easily deter- 
mined anywhere without special technical arrangements The prolongation 
of bleeding time by normal coagulation is a symptom of thrombopenia That 
IS why patients suffering from pernicious anaemia bleed so profusely One 
finds on the contrary, in spite of a normal number of thrombocytes, long 
coagulation and long bleeding time in cases of haemophilia, cholaemia, hirudin 
and phosphor-intoxication, m these cases the fibrm-production of the hver 
seems to be disturbed Finally we can examine the condition of the blood- 
vessels, as regards their endothelium, by tying the arm up tightly for ten 
minutes and looking for tiny subcutaneous hemorrhages (endothel symptom) 
The practical conclusion for surgeons is that if Duke’s test (bleeding time) 
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is normal, we need not care for the coagulation time or for the endothel 
symptom, because every toxic agent that prolongs coagulation time acts upon 
bleeding time, too. The contrary, long bleeding time with normal coagulation, 
exists, and is characteristic for thrombopenia We present on Table I the 
hemorrhagic conditions of 17 icteric patients (Table I.) 

The long bleeding time in cases of cholelithiasis with jaundice always 
means disturbed liver function and goes together with Widal’s " a isc Jicsmo- 
clasiqiie We give in every case of jaundice, where bleeding time is longer 

Table I 


a 


o 

XI 

O 


d 

S 5 

11 

CJO 

*9 S 
22 

” + 


Diagnosis 

Number 
of cases 

Bleeding 

time 

Coagulation 

time 

Endothel 

symptom 

Cholelithiasis 

6 

normal 

normal 

— 

Cholelithiasis 

4 

long 

long 

— 

Cirrhosis Hanot 

I 

long 

long 

1 

1 

i 

let hftmolyt 

3 

long 

normal 

— 

/ 

An perniaosa 

3 

long 

normal 

+ 


Vidil's 

cnsc 

hacmo- 

clasiquc 


+ 

+ 


than two and one-half minutes, i giamme of calcium bromid mtia vcnam, three 
days long Serum and gelatine can be given, too, but personally I would 
prefer calcium X-raying spleen and liver for haemostasis could be tried 
We have no personal experience of this method Opinions seem to be diver- 
gent concerning its efficacy. Since we have been preparing patients during 
three days with calcium, we have lost no patient by post-operative hemorrhage, 
at all events, the shortening of the bleeding time shows best the value of 
these injections 

As to the surgical treatment of the different kinds of jaundice In cases, 
where there is obstruction in the bile passage, we try to remove the obstacle, 
the cause of occlusion, obturation, constriction or compression If this proves 
to be impossible, we try to connect the biliary system above the obstacle with 
the gastro-intestmal tract, if this also is not possible, we will make an external 
biliary fistula and give bile extracts internally 

It would transgress the extent of this paper to discuss the results of our 
gall-stone operations I ^v^ll onty give the numbers as far as they arc 
connected with jaundice In Table II, I divide all cases of gall-stones into 
three groups (Table II ) 

I. Simple cases, where the process has not transgressed the gall-bladder, 
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also hydrops or even empyema vesicm fellea;, without notable adhesions m 
the surrounding parts 

II Gompheated cases I understand serious adhesions, exuberations, 
fistulas, and conditions that make an intervention of the deeper biliary pas- 
sages necessary, but no apparent jaundice exists Stones in the choledochus, 
moving freely, and not definitely hindering the bile flow, belong to this group 

III In this group I place all jaundiced gall-stone cases The mortality 
of this group IS 36 per cent. But if we select the cases where jaundice lasted 


Table II 

Gall Slone Cases from igi4-June ig22 (J Surgical Clinic, Budapest) 


Cases 

Number of cases 

Mortality 

% 

I Simple cases 

! 

129 

2 

1.5 

II Complicated cases no icterus 

139 

7 

4 

III Icterus 

63 

23 

36 

Icterus not lasting a month 

36 

9 

25 

Icterus over a month 

27 

14 

55 , 

Total 

331 

32 

1 ^ 

Tumors {malignant) of hihary tract 


I No icterus 

6 

I 

17 

II Icterus 

9 

4 

i 

45 

Total 

15 

5 

33 


less than a month in contrast to cases lasting over a month, we find the 
astonishing numbers of 25 per cent and 55 per cent This latter percentage 
explains the endeavor of surgery to treat jaundiced patients,' if short internal 
treatment has proved to be useless, surgically as soon as possible Of course 
one will willingly wait after a biliary colic that appears with jaundice for 
some time, as 30 per cent of all patients suifering from cholelithiasis have 
jaundice in their history, and it is better to wait for an interval before opera- 
tion, as the mortality of the operations during the attack is just double but it 
IS the greatest possible mistake to wait longer than four weeks, as our num- 
bers prove 

The so-called prophylactic operations, proposed lately by several aut ors 
in analogy to appendicitis, are superfluous in my opinion, because the gan- 
grene, the perforation of the gall-bladder, occurs in a very low percentage o 
cases, and always has its alarming symptoms We operate on gall-stones 
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not speaking now of acute iiiflammatoi y and olistructne cases when a 
rational medical treatment does not bung the piocess to a latent state, in 
other words, if the treatment does not succeed in cuiing the inflammation 
This should be the territory of internal tieatment, the mechanic factoi cannot 
be influenced till now medically 

The treatment of liver diseases accompanied by jaundice is not in the 
suigeon’s line, but of course all secondaiy liver-cell distuibances, that aiisc 
through congestion of bile oi increased pigment pioduction, can be lmplo^ed 
or quite cured by removing the oiigmal cause It has been fuithei pio\ed 
that the increase of Iner diseases m defeated countries is caused by the dimin- 
ished glycogen contents of the livei Roger lecommends a cojiious suppK 
of cai bohydi ates foi patients suflTeimg fiom insufficiency of the luei I 
have peisonally tiied to overcome the liver mcompetency on oui last fixe 
choltemic patients by giving intravenous and lectal infusions of glycose, the 
results aie very piomismg The sugar has a favorable eftect m every lesjiect 
It IS the best nutrition foi the heart, it supplies the Iwei with glxcogen, it 
woiks against post-opeiative acidosis that is especially excessix^e in cases ol 
jaundice and is still increased by calcium gix'^en as a hremostatic 

The knowledge of functional disturbances of the lix^er is eminentlx iinpoi- 
tant for the suigeon Unfortunately, the functional tests known till noxx, 
aie neither simple nor quite reliable, besides, considering the manifold func- 
tions of the liver, one test can never be sufficient In legaid to the chologen 
functions of the liver, I found the ratio of the serum and bile concentiation 
of biliiubm, a x^ery fine indicator of hepatic function (Hetenyi’s test) The 
test is especially useful in cases of functional jaundice and of couise quite 
useless'’ in absolute obstruction, where no bile can be obtained xvith the 
duodenal tube I xvould like to insist upon the fact that as the moilalitv 
of operations on the urinaiy tiact sank after the systematic employment of 
tests foi kidney function, so could xve i educe the enormous moitahl) of 
obstiuctix^e, although not malignant, jaundice, if xve xvere axvare of the 
condition of the liver In the presence of high degiees of hepatic insuflrciencx 
one could pieviously make a biliary fistula, and freeing the hxei cells from 
the great bile tension, gix^e them the possibility to resume then function, 
ex'ery surgeon has seen cases of obstiuctix^e jaundice xxnth seriously afflicted, 
ciiihotic livers, heal with absolute restitution after the remoxal of the 
mechanic obstacle 

Lately an effort has been made to cure hypertrophic and atrophic cirrhosis 
of the liver, especially cases xvith enlargement of the sjrleen xxith splenec-lomx 
On the othei hand, one tried to discharge the afflicted lixei in ca^es of acute 
and subacute } ell oxx^ lix^er atiophy xxnth choledochotomy Our oxxn experienec 
IS much too small to enable us to foim a definite opinion concerning 
these opeiations 

Syphilis of the lix^er sometimes makes diagnostic difliculties and it mu'^t 
not be foi gotten that ex^ery icteric blood serum can gixe a positixe \\ a'^'-ermann 
test xvithout any luetic infection 
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The third group of jaundice, that of haemolytic origin, has latel)' given the 
greatest surgical results Every haemolytic icterus should be opeiated on as 
soon as possible, pernicious anaemia only if haemolysis can be shown (increased 
bilirubinaemia) In diseases belonging to this group jaundice disappeais 
in a short time after splenectom} I tried to show above that the bleeding 
of such patients is of quite another origin than those attained bv cholaemia 
The latter is the result of disturbed liver function, while the foimer is caused 
by a reduction or absence of blood plates (thrombocytopenia) Splenectom) 
has here a marvellous effect, the number of thrombocytes can increase from 
30,000 to 300,000 Clinically the diagnosis is made by following observa- 
tions long bleeding time, positive endothel symptom, normal coagulation 
The following Table III shows our suigical results concerning functional 
icterus In operating for pernicious anaemia we must be careful to exclude all 
cases of aplastic anaemia (functional test for bone-marrow, Takats), second- 

Table III 

Cases of Functional Icterus igi4-ig22 (I Surgical Clinic, Budapest) 


Diagnosis 

Number of cases 

Mortality 

Icterus haemolyticus 

8 

0 

Anemia permciosa 

51 

20 


The mortality of the last 20 cases 12 per cent 


ary anaemia, all cases with absolute liver incompetency and all patients under 
20 per cent haemoglobin and 1,000,000 red corpuscles With such piecautions 
temporary lesults will increase 

I must mention too that several cases of hepatic and haemolytic jaundice 
had gall-stones A leason more to operate on these cases as soon as the 
diagnosis is made 

CONCLUSIONS 

The following conclusions can be drawn from the facts above 

1 With a simple chemical reaction we can easily distinguish two groups 
of jaundice, that are best called cholaemia and bilirubinaemia The first is 
caused by any disturbance in the bile flow or by the incompetency of the 
hepatic cell, the latter is an overproduction of bilirubin, m consequence of an 
increased degree of haemolysis 

2 The intact liver function is of high importance for the surgeon Its 
disturbance will produce a longer bleeding and coagulation time, a great 
susceptibility for narcotics and a marked acidosis after the operation There- 
fore an exact examination of the liver function is of high importance 

3 In consideration of the eminent dangers of cholaemia, these jiatients 
should be submitted to operation as soon as possible There is vital indication 
after four veeks 
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4 Jaundice of hsemol) tic origin can be cured b\ splcnectom\ , altbougb 
one might not always succeed in healing the actual disease In ca^es of 
thrombopenia the hemorrhage ceases after splenectonn. although the incica‘«e 
of blood plates is only temporary 

An attempt has been made m this paper to discuss some of the questions of 
jaundice, that have special interest for surgery In the present state of 
surgical technic, the evolution of surgical treatment should not consist of 
inventing new operations, hut rather m possession of exact diagnostic meas- 
ures to avoid the dangers of narcosis and post-operati\ e bleeding, hand in 
hand with subtle control of liver function Only so can a fuither impro\e- 
ment in oui results he hoped 
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EXPERIENCES WITH EIGHT CASES OF TU'MOR OF THE THORACIC WAEIi 

PLEURA AND MEDIASTINUM 

By George J Heufr, M D 

OF CiNCiWATi, Ohio 

Among a goodly number of patients with thoracic conditions which we 
have seen in the past few years have been eight who presented tumors of the 
thoracic wall, pleura or mediastinum which seemed to be operable They 
were therefoie subjected to operation and an attempt made — although not 
alwa}S successful — to remove the new growths They form, especially from 
the viewpoint of the nature of the tumors, an interesting small group 

Case I — The first case is one of intrathoracic calcified cyst arising from the anterior 
mediastinum and projecting into the right thoracic cavity The case was reported in 
the Review of Tuberculosis, Ma>, 1917, No 3, vol 1, and I refer to it again in order to 
report upon the end~result 

The patient ^^as a colored man, aged fift> -three years, who entered the Johns 
Hopkins Hospital, October 31, 1916, complaining of pain in his right chest The onset 
of his illness was stated to have occurred three weeks before, when, after lifting a heavy 
bag of cement, he had a sharp pain in his right side accompanied by coughing He left 
his work and on the advice of his ph>sician went to bed and remained there until his 
admission Pam and paroxysms of coughing with abundant yellowish sputum were 
frequent There was no hsemoptj'sis 

On phvsical examination the right chest was flattened and there ^^as limitation of 
respiratory movements There was dulness below the third rib in front and flatness 
below the sixth nb Over the back there w^as flatness below^ the sixth thoracic spine A 
proMsional diagnosis of pleurisy wnth effusion over the right base w^as made An attempt 
at aspiration, howe\er, was unsuccessful the exploring needle meeting an unyielding 
resistance X-ra} plates (Figs i and 2) show^ed a w^ell-defined shadow within the 
thorax suggesting a calcified c\ st A positive diagnosis w^as not made Sputum examina- 
tions repeatedh made gave no information of value Dermoid c\st, echinococcus ejst, 
encapsulated emp\ema and neoplasm w^ere the possibilities suggested 

Opel at wn w^as performed November 8, 1916 A long incision, encircling the right 
half of the thorax, w^as made and practically the entire ninth nb removed The parietal 
pleura was stripped from the thoracic wall over a wide area to gne us a better oppor- 
tunity for exploration Directly under the mobilized pleura was felt a very hard mass 
of large size An incision was made through the pleura and the freeing of what w^as 
cMdenth a calcified mass begun It was a slow^ difficult procedure, due to the adhesions 
between the mass and the pleura, lung, diaphragm and mediastinum C\entuall>, how- 
c^er, It was freed down to an area about 6x4 cm in diameter, where the mass was 
denseh adherent to the pericardium and great vessels Here the calcified shell w^as 
replaced by fibrous tissue, and it was during the separation of this portion of the mass 
that some of its contents — a thin, yellowish, purulent material — escaped It was thought 
ad\isable therefore, after remo\al of the mass, to dram the thoracic ca\it\ 

Post-operatne com alescence was une\entful The wound healed nicely The lung 
promptly expanded to fill the large cavity^ left after the removal of the mass The 
patient was discharged with his wound healed 

* Read before the American Surgical Association, June, 1923 
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Comment'^ From an operatne standpoint lheu> wa^- notlnni; difticult 
about tins case, although the enucleation of the mass and esjiecialh its sepai.i- 
lion fiom the pericardium and great \essels. was tedious Simjile etliei 
auceslhesia without an\ piessiue appar.itus was used and throughout theic 
w'cre no rcspnatorc difhculties The exposure tlirough a simple lone: incision 
was adequate e\en foi the remocal of so laigc a mass The diagnosis lemains 
111 doubt The specimen consists of a calcined shell as laige as an infant’s 
head without a lining membiane (Fig 3) The most careful examination 





FiC I — X-rT^ of Cnsc I showinp ‘;h'ido\\ of cnlcifud c> <^1 in n^dit thoracic CTMt> 

of the contents of this shell ga^c us no clue as to its nature The jiatient 
remained in good health until 1921, fice cears after operation, when he entered 
the hospital on the medical senicc with imocardial insufficiencc Idnsical 
and X-ra\ examination at that time showed some retraction of the right chexl, 
slight thickening of the jilcura and dilatation of the hcait and aoita At the 
present time (August 20, 1923) he rejicrts that he is m good health 

C\si n — The second ci'-c is one ot recurrent ochiuhohdtoumoii^a of the l< nth 
nl) nnoUing: the pleura 

A Rirl u*ed lovuteen \e.irs w.is first admitted t<i tlu Johns IJuiikm- Ho'sjiid A]> n 
21 IQIQ coniplainnut of a tumor u\er the tenth nh in the po-tenof- ,i>iil.tr\ hue 'I hi 
tumor w IS about 6x3 cm m dnmeter, \\a« firmh attached tu the nh < is nt <*<.,1 
Inrelncss and shuhtU tender A dnjmosis 01 s.ircom'' of the nh %\ is tmoi. i’,»5 on 
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April 29th, Dr M R. Reid resected a portion of the tenth rib with the tumor mass 
The posterior periosteum was removed The pleura was not interfered with Exami- 
nation of the tumor in Bloodgood's laboratory showed an osteochondrosarcoma The 
patient left the hospital with her wound completely healed 

Two 3^ears later the patient returned to the hospital with a recuirent tumor attached 
to the proximal end of the resected tenth rib The mass was about as large as on her 
previous admission The skin over the tumor was freely movable X-ra>s of the 
thorax (Fig 4) showed marked destruction of the rib over a distance of 6 cm No 

involvement of the other ribs w^as 
discovered 

The second operation w^as per- 
formed June 27, 1921 The skin 
was widely freed over the tumor 
j The ninth and tenth ribs w^ere 
divided Avell behind and in front of 
j the tumor The intercostal muscles 
^ and pleura were di\ ided at the 
same level and a large rectangular 
i mass of tissue, including tumor, 
portions of the ninth and tenth 
ribs, intercostal muscles and pleura, 

^ w^ere removed 

This left a large defect in the 
thoracic w^all about 15 cm long 
and in width corresponding to two 
ribs and three intercostal spaces 
With the production of such a 
large opening in the thoracic wall 
there occurred a definite respira- 
tor}’’ upset wnth cyanosis and tachy- 
cardia The lung w’as quickly 
dra^vn into the opening and held 
there until w’e had decided what 
form of plastic procedure to use 
to close the opening The dia- 
f phragm seemed the only available 
structure, and therefore it was 
i drawm up to the opening and 
sutured to its margins The skin 
Fig 2 X-ra> posture showing the ^yas closed tlghtlv 

Post-operative convalescence 
was uneventful The lung quickly expanded The patient w^as discharged apparently 
well At the present time (August, 1923), two }ears after operation, she is without 
e\ident recurrence 

Comments The interesting feature in this case was the use of the 
diaphragm to close a large defect m the thoracic wall 

The opening was too low to make satisfactory use of the latissimus dorsi 
muscle, but not too high to make use of the diaphragm There was no 
e\idence at the time of the patient’s discharge that the diaphragm had pulled 
aww from its place of attachment The respiratory upset, which occurred 
with simple ether anaesthesia, was not serious }et was sufficient!} disturbing 
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to make it seem aclMsable to ba\e at hand some form of jirc^^ure apjuraliis m 
subsequent operations 

Cash III — The third case is one of inlralhoracic, cMrapkural xauihojra nr 
\anihosafcoma the first Aanthonia so far as I can learn ironi iIr liter itnrc to he 
reported in this locality 

The patient, a plnsician, aged t\\cnt\-nuic \ears had for lourtcen \cirs pun oi a 
crainpdike nature in the right lower quadrant The pain was not as^^nciattd with u\er 
or nausea, ne\crthclcss, in 1911, on the ad\ice of his pin-ieian he had his appendix 
remo\ cd The appendix w^as 
normal and its removal failed 
to rehc\e hts pain During his 
service wnth the aim> in France 
the pain became more sc\ ere 
and he w^as repeated h exam- 
ined A relaxed inguinal ring 
wnth an impulse was noted and 
a henna opeiation was sug- 
gested but refused Cysto- 
scopic examination, cathctciiza- 
tion of the ureters and thorium 
injections of the renal pchis 
wnth X-ra} examinations failed 
to disco\cr anv abnoimaht} 

X-rays of the gastro-intcstinal 
tract w^eie negative He con- 
tinued to ha\e pain m his low^cr 
right quadiant, but in addition 
began to have severe pain in Ins 
back wdnch was called lumbago 
In November, 1918 lie had in 
fluenza and an X-ra^ of his 
chest showed a mass behind and 
to the light of his heart shadow 
Subsequent X-ra%s confirmed 
this finding He w^as explored 
with a needle, but the explora- 
tion was negatnc On his re- 
turn from France lie was gnen represents nrci 0\C’* \hich U ntt tcl C<] to Mn m nc irdiu 1 

ind rrt nt \ 

radium treatment m Baltimore 

but without benefit His plnsical examination was ntqatnt except lor the tumor shown 
in the X-ia\s (Figs 5 and 6) 

Opiiaiion was performed October lOio A long incisuui was in ide oxir ind 
parallel with the ninth nb The proximal six inches ot this ril) wtre resected and the 
parietal pleura stripped from the thoracic wall o\tr a wide «irea Without op^niiie the 
pleural ca^lt^ tlie tumor was exposed It was larger thm a hens egg la\ tg nii'^t tin 
bodies of the \crlchra and seemed attached to the tentli nl) The, pleura w is re idiK 
separated from it H<aMng treed the tumor dfn\n to its appirent aiaclinnnt to tla 
ribs portions 01 the tenth and eleventh were revected and nmovef! with tlie itt'eh*d 
tumor The operition was compleVd without *it un tune op* mag the pleu^i Ih 
wound was closed without diainage 

Posl-operalnc com alcsccnce was uneventful wuh the cxeeptn a tint e^ 
space filled with fluid which however sunsequentK mvapjK''rcd The } eakd per 

pnmau The patient is pcnccih well and tree irom pain i<»ur e »rs «iter 



Fig 3 — Photorraph of ciUiflcd The defee* in u*- v ill 
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Comments The most interesting feature of this case is the nature of the 
tumor (Figs y and 8) It is a typical xanthoma and the first, I think, which 
has been reported within the bony thorax Its origin is uncertain Its only 
point of attachment was apparently the tenth rib, but examination after the 
lemoAal of the tumor showed that this attachment was not to the bony 
rib and not precisely to the periosteum At least the attachment was not 
such that the tumor could be said to arise from the periosteum 

A second interesting feature of this case was the extrapleural approach 



and the remo\al of the tumor without opening the pleuial cavity It has 
been found in approaching thoracic lesions that stripping the parietal pleura 
has a number of advantages It permits through the resection of a single 
nb a wide exploration of and an approach to lesions before the pleura is 
opened It enables one to determine where, if any, adhesions between lung 
and pleura exist In all the cases reported in this series it has proven to 
be a useful procedure 

Casf IV — The fourth case is one of chondt oiiiy\oiiia or benign cyst occupjing the 
upper half of the right thoracic ca\itj and arising presumabK from tlie costo\ crtebral 
articulations of the fourth and fifth ribs 

The patient, a man, aged fort\-sc%cn ^ears was admitted to the Johns Hopkins 
Hospital, No\ ember 13, 1920, complaining ol pain in the right upper thorax and cough 
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with hlooih '•jhttiim ^i\ Mar's Ik i<m admission Ik higan to ha\c pain in his right 
uppii tiuna\ md nmhr his nuhl sca]i\ila Munil tlu* sanu linic he (k\ eloped a cough 
which wi'- tlunirhl hi dut to pUurisv llurc tollowul attacks of le\ei increMscd 
pnin eouch mtl hisuMiuss which init liini \o lad ihiec oi lour tunes a \eai for periods 
to thui oi lour weeks \ %cu heioH iduussion he had duung one of these attacks 
i pouuse lunionhuK u<'in his hinp^ uul was sinonsh dl with a high fe\er and 
titiMann \itu convahHine ti<nn this iituk he w.is sent to Saranac where he 
It an . til UKuuhs iial w!uu upt Hcd spuluni cvinmntions lailed to show am tuliercle 



In ^ I tM < in A! < « ifinr \u ho o!K ihi 'hulou of a tumor to the rij’ht of the 

1 a hioluNs 


hicilh \ mtdk w ts insuted into !ns dust «md blood oht.uned During the >cat 
beioit admission 1 h hid luconu incie ismgK inoie dcspiunc and had lost weight 

L\ inunition sjuiwcd iinnml)thl\ oi the light uppei thnia\, dulness on peicussion 
cxtuuhng dov n to the steoiifl nh m fiont md the fomth spine behnuk and diminution 
m ih( hre iih sounds X-ra> plates of the chest (l"ig 9) showed a large mass occup>- 
mg tin upper hall of the light thoia\ A dngnosis of a benign new growth was made 
with the suppositmn that it was «i del mold c\sl 

OfHtatiou Wiis ptiiormed No\emhei 18. 1920 Lndei simple ellier antCsthcsia an 
meisicm w.is made antenoih o\er llie fourth nb fioni llic light slcuial maigm to the 
anterior mllarN line The fibies of the peeloiahs major were scpaiaicd iUul about six 
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inches of the fourth nb resected The parietal pleura \\as stripped from the thoracic 
^\al] over a fairly wide area Beneath it the lung was seen moving freely, and on 
palpation through the thin la^er of lung tissue there could be felt a large, firm mass The 
parietal pleura A\as therefore incised and the thin film of lung tissue freed from the 
presenting surface of the tumor The lung was but slightly adherent to the mass 
and could be readil> freed from its surface After about half the mass was freed it 
presented itself as a spherical tumor as large as a grapefruit, filling almost the entire upper 
one-third of the right thoracic cavity, definiteh fluctuant on palpation and with a 



Fig 6 X-ra> of Case III Lateral view shov^nng the shadow of the tumor against the spine 


gra>ish-yellow wall in part calcified On continuing the enucleation of the mass the 

Jung was found to be adherent in one area, and here the W'’all of the mass was ruptured 

There escaped a gelatinous m>\omatous material, and thinking that the remo\al of this 
might help us in our further efforts, we delibcratel> incised the wall of the mass and 

remo\ed large quantities of this stick> material Inserting our hand wnthm the mass 

we found the posterior half of it filled with aborescent masses of calcified tissue, which 
con\crged to a hard, bon\ mass fixed to the posterior thoracic wall Returning at this 
point to the enucleation of the now collapsed w^all of the tumor we freed it posterior^ 
to a point where it con\ergcd into the bon\ mass just described This mass was most 
firml> united to what was taken to be the fourth and fifth ribs at their junction with the 
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\crt(.hr\l coUitnn h w ir»v«i fu>in il'^ altachniLiU with roiiK^-ur'i and the entire wall 
oi till tnn.i'r un.ovnl 

Tiu.r w !<> pi atmliv no Iditdiiir llnoiipliotit tin pioccdiire and t' .“e was not at 
nn\ titiH an n^pi'iton lintm h mci oi iiuiovi-, 1 ho wound was closed without 
il.iani'i i hi pitnni w iv t innli i.ihh shoiJtd .ii ih( iiid of the operation and his 
palM j III'* n'loj NS IK jmmhI 4in(! \\t ich no particiiUnr anxiety 

hiK c< 1 n nl\ in liom iilti c>j>ciation he ua\e a feu gasping 

aal <!im 1 \n n:to]>v\ w nni o!n nntd 



1 ji r in '*ti tt,*< iftj i h^‘ » H 1 roisn (if * loam** ctlK 

Cojiijiiiti/c It was iiitlifil hnd to Insp the jiaticnl aftci the icmo\al of 
wliat was e\ifkntl\ a hetitttii K sum d he nitute of this tumot to nn mind 
js lit (lotiht liloiiflt^jiod e\aminin|( ^tl^unls poitions of its w'.all concluded 
that It w.is a heni|^n t\st ic'-nltni^ Hum a litmoiihatjc due to tuhciculosis, 
with the 01 {^ani/.ition of .i h einatoma atid ossifuation of its wall Against this 
diagnosis was the dinieal apiuaiaiuc of the tumoi at opetation and the fact 
that It was entnch e\tiapnlmonai \ and 1 l)chc^e e\tiai)lunal No connection 
with the hmg conld he rlctcnnined at opeiation noi the souice of the pievious 
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hjemopt}sis The tumor had no connection with the mediastinum and there- 
fore a dermoid can in all probability be ruled out Our own opinion, based 
largely upon the findings at opeiation, is that the mass was a myxochondroma 
arising from the posterior thoracic wall 

Case V — This is one of plcuial endothelioma, possibly of saieoma, arising in the 
upper right thorax 

The patient, a man, aged thirty-three years, was admitted to the hospital, Februar3' 



Fig 9 X-raj of Case IV shouing a dense circumscribed shadow in the upper half of the right 

thoracic ca\it> 


i 6 1920, complaining of pain in his right chest Five years pre\iousI> he began to ha\e 
thoracic pain localized at first in his right axilla, later becoming more general This 
had gradualh become more severe Pain was the onl) stmptom complained of until a 
^car before admission, ^^hen he de\ eloped a cough uhich has persisted It t\as unaccom- 
panied b> sputum or h?emopt\sis Recenth there had been some dvspnoea c\cn on the 
slightest exertion In the fi\e }cars of his discomfort he had consulted numeioiis 
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pl)\sicnii< Ind ni m\ X-i.us taken all of which showed an intrathoiacic lunior, and 
had tried a coui'-c <>f rndnini lieitincnts in RaUnnore willunil hcncfil 

r\anninlion ^howid a well nonrislud man with model ate dNspncca, with limitation 
t>i movcnunt oi tin uppir nfzlu ihoi.ix .md with dulnees oeei the upper right chest in 
luml uul hthind To the rmht of the ‘'ixth dorsal spine o\er an aiea cm in diameter 
e'onld he heard i t nrl\ loud s\stohe murmur which was not transmitted from the cardiac 
irt 1 \ TIN exammUioii (Tip showed i 1 irge mlrathoiacic mass which did not 

puKate' tlunioseopic examinition and which was di ignosed a c}st or a sarcoma 



3 K Jo — \ ( 4 < \ \ n cnl>td hruJou in upper luilf of the npht thoracic C'lMtj 

Ofif niton was performed I ehnnr} Ji, 1920 , under simple ether anaesthesia A 
l-vhapcfl mcisiun w is unde <wei the light thorix 4 mtenorh. the hoii/ontal leg extending 
iroin the stern il mirpm 1 Uer.dh to the ixilki o\er and parallel with the third rib, 
the \ertied leg pirilKling the light sternal maigm The third rib was resected, the 
costal e trill igcs oi the* second tind fourth nhs were dnidcd at their junction wath the 
sternum permitting wide retr.ietion with a nh spiexuler The paiictal pleura was stripped 
from the thonicic w ill, this pioceduic allowing a still greater field for exploration No 
adhesions between the lung and piriettil pleura were seen The pleura w*as therefore 
frech meised at i point of election and an .ittempt made to free the presenting portion of 
the upper lobe of the lung from the underlying tumor Unlike the preceding case, this 
was an extremel} difiicult mittei, due to adhesions between lung and tumor and to 
numerous tJnn-w«iIltcI xcsse/s, hJeedmg from which was cfiritc profuse Final/}", how^ever, 
after considerable effort .md some loss of blood, about half of the tumor w^as freed It 
was the si7e of a grapefruit, deep red, succulent, pulsating, almost fluctuant, and evidently 
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\ery vascular It was immovably fixed apparently to the mediastinal structures and 
the posterior wall of the thoracic cavity A large aspirating needle was introduced into 
the tumor and pure blood, which, under the microscope, showed no abnormal cells, 
was withdrawn 

In view of the size, vascularity and fixation of the tumor an> attempt to remove it 
was abandoned The w’’Ound w^as carefully closed without drainage The patient made 
a prompt recovery from the operation, but pain naturally continued Thinking that a 
thoracic decompression might aid both pain and d^^spnoea, the patient w^as again subjected 


to operation 

On March 13, about three weeks 
after the first operation, a long incision 
w^as made across the back over the course 
of the eighth rib The low^er angle of 
the scapula w^as reflected upw^ard Por- 
tions of the sixth, seventh and eighth ribs 
w^ere resected, totalling 46 cm The inter- 
costal muscles of the sixth and seventh 
interspaces w^ere excised Immediately 
under the operative field was the tumor, 
which was under such pressure that when 
the ribs were resected the mass actually 
bulged through the operative opening 
The pleura was incised and an attempt 
again made to determine the origin of the 
tumor ^Ve could merely say that the 
mass was firmly fixed to the posterior 
thoracic w^all and to the mediastinum 
The mass was again aspirated and the 
material sent to the laboratory The 
wound was closed without drainage 

The patient again made an unevent- 
ful recover}'' The wound healed pet 
pi iviam He w^as discharged from the 
hospital three weeks after operation, with 

Tig II X-r*i> of Case VII showing tumor opposite niarked improvement in his pain and 
the ninth and tenth thoracic vertebra , „ i-rwiiirnin<T 

dyspnoea Some time after returning 



home, however, his pain and dyspnoea returned 
months after operation stated that he had died 


A newspaper clipping received four 


Comments — The interesting features in this case are, first, the size and 
extraordinary vascularity of the tumor As recorded in the history a bruit 
could be heard o^er it and at operation it definitely pulsated The examina- 
tion of the aspirated contents removed at the second operation show^ed large 
masses of tumor cells, the character of which suggested to Bloodgood an 
endothelioma or a sarcoma jMacCallum confirmed the diagnosis of endothe- 
lioma A second feature was the satisfactory exposure of a large tumor by 
an anterior approach, first used, I believe, by Tuffier and Le Fort By the 
resection of a single rib, combined with the division of the adjacent costal 
cartilages, an exposure was obtained which w^ould ha\e been adequate for the 
remo\al of this tumor A third feature was the inadeqiiac} of a decompres- 
sion operation to rehe\e for an\ period the pain and d}spnoea From the 
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apjK'aramc*' .it oj>ciation t c , the jiic'^siire evcitecl In the tumoi upon the 
thoracic wall and ncccv^anh upon the mediastinum and the herniation of the 
mass through the opeiatne defect as occuis in crani.il surger\, I Iiacl antici- 
pated that this w.is .m ideal case foi a decomprcssne thoracotomy Such, 
howecci. was not the cn'-e 

C \ I — 1 hi'' IK a Ktcoiui caKt dinp^no^itcl as a t udofhihoma 

T)t<. a \\ljut ni in if>rt\-fnc scars, tnlciccl the Johns Ilopkms Hospital, 

Dtctnilni 7 lOJi coinphnnni: oi a jnniinl himp in Ins right side lie dated Ins illness 
jroni in ittncK <0 nilhun’^a thnt scars presinns to Ins admiKsion During this illness 
he loMiplniud oi nndi r the rih^ t>i Iuk right side, sshich continued and increased 

' 5 ttT tlu at UK <n intlruri Ind '•nhKuUd In \nrust, igjji, ho first noticed a small, 

pinnul nodnh nts>n i>nc o\ Inv nh^ svlnch gi uhnlls incrtMscd in si7c until at the time 

1*1 hi‘‘ tdnr'-^^nn n nna'^tnd dunit <iim m dnnutcr 'i he pim whicli at first s\as local, 
htc r nntid to tht jnt «*i ;lu vinniKh ami irnnnd to the had It had become so scsere 

tint ihi mn s' tanhU ti* \\*>iK .md could not sltcp 

1 \ mnn t*n \ laufs wi 1! <i^scl(»jKd iltliomdi anamic man Ncir tlic right 

il miipn rn dt ilu mmnlhrs Inu ss a nnn-pnl^atmg hard tumor mass incasur- 
uv Os c>n Old ippi'^CiUls fi»m!\ iiticlud to iht Ktscnih and eighth ribs The 

k 1 i^Mr x\u r \\ lutU nvn ddi i iu X-ias m this region was quite negalise 
) \ 4 • on odu’vj^t -.ia*V(d *d<l In tied inhircuh*^!'' oj both spaces \ diagnosis of 

p^«a ih]i •.rc**n‘i I*, ?hf .d* V tv nude 

^ P nH<! Dtcemfui ij lo^i h\ Dr Dmil Holman then resident 

it »h( hM*-p t tl \ IfMit mn‘'*<ni e4icireling the ihori\ w is nnuie par.dlel with the 

^est^nh * 'd « * nail * ] m ‘■uperfieiil mu'-eks osulsmg the tumor were dnidcd 

ID 4 vart otiilnd to tin tM<»wth uu! wore '‘Uhstquenlls remosed with 

It tin ckot tNtiitaMMmi tin m isk ippt util t<' pcrutiate tlie tlioiacic ssall between 
tin o t! I aJnh nh^ u**t to ^iri'^o iiom tlum, md this ohsersntion was later con- 

firmed I h* M ^iutn md eadnii eostd cirtihge" sstre disided at their junction with the 
•'tt nann \n itump* w iv Tinde to Ktnp the jiirutd pleiiri hnt this was unsuccessful, 
•nd the p!(i/ il c i\n^ V vid(I\ iqnntd I In re was a momontar\ rcspirator\ upset and 
U'^tli'^it coiimuid with I gi^'MJWiun ippiratus using positne pressure On 
opf,nnr the phnril t teitv ilu gnattr pirt of the^ tumor w.is tound to he intrathoracic 
h m\ol\<d h«»th k i\ts oj ilu plun i m the e*tstophremc suleiis and was firmh adherent 
to ilu di fpln u m Tin bloc rennwal oi the tumoi reiimrcd the wide resection of the 
seaiali 4md ^jghih nhv ilu rc-ietnm oi a i nrh luge area of the diapliragm and of 
tin dujihragm itie md co‘>t d phure '1 he dnphragm itic refit ction of the peritoneum 
V IS t>|Kived hnt not ojwmrl 1 he closnri oi tiu delect in the diaphragm was difiicult, and 
as ,1 riMih oi tht ri*-ictnm of this stinetme it could not he used in the plastic closure 
of tin hrge optmng in the thoracic wall, is m a preMous case Closure of the thoracic 
opening, hnwtetr, v is aceomplislud h\ use oi tlie external oblique muscle, the rectus 
she nil and tin mitrior jioition n\ tlit htissunus dorst muscle 

Post^oper tine coiuak ''Cuiee was une\cntful oxceplmg for a mild respiratory infec- 
tion 'J he wound Ik ikrl fut pntmm 'Jhc patient was discharged from the hospital 
three weeks alter opuation <|mu relieved of Ins pun and m excellent pin steal condition 
A letter from Ins f innl\ st ites that he died ten months aftci operation 

The tumor on leinoval w.is about the soe of a lemon The pleura over it waas 
Utached and tinckened I'rom tlie gioss examination it could not definitely be said, m 
ni} opinion, that it «irose from tlie pleiua Vet if it did not its ongin is as problematical 
as IS that of the s.mihoimi pieviousK lecoided llie mictoscopic diagnosis made in 
Bloodgood's labor itor\ w is endotbelioma of the pleura 

Comment 'j he only unusual featiue of this case fioni an opci alive stand- 
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point was the necessity of resecting the diaphragm The closure of the defect 
proved to be unexpecteoly difficult Whether closuie upon the right side is 
necessary is a question upon which we have very little infoimation Upon 
the left side, however, one would be unwise, I think, to leave a defect of any 
size even with an intact peritoneum 

Case VII — This is a third case diagnosed as plciaal cndolhehoma 
The patient, a white girl, aged seventeen years, was admitted to the Johns Hopkins 
Hospital, October 21, 1921, complaining of a swelling upon her back About eight 



Tig 12 — Microscopic section of the tumor removed from Case VII 

months before admission she noticed a small, painless lump just below the angle of the 
left scapula Her familj phjsician said it was a cyst and at first little attention was 
paid to it The mass, howeter, increased rather rapidly in size and five months after 
Its appearance became painful, the pain radiating up to the left side of the neck and 
around the left side In the two months before her admission this pain had become so 
severe as to quite incapacitate her 

Examination showed a fairlj well-nourished and well-developed girl in whom the 
onij abnormahtv found, with the exception of the tumor to be described, was a well- 
compensated mitral insufticiencj Just below the inferior angle of the left scapula 
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\\ IS a swcllnm as lamt av n lun s iho skin o\ci which was notmal in appearance 
and futh imnahU On pdpUion the ni.iss was tense, gne the impiession of nuctuation 
ind pnKited with .i (Ufinitclv (\pansik piiK.ition 0\tr it could be hc*ird «i loud systolic 
hnnt It ^tenud to Ik Utulud to the' ninth .uul tenth iihs X-wn (Fig ii) showed a 
tuinoi nn^s .nil a pirtnl (kstiuttion oi the ninth and tenth ribs close to the spine 
Ikutjii itoni tlu \-i IN plate doiu Miugesied an acute infectious process Fulcher 
nude a dnrnosi'' ot uuun^in (»t the dtsceiuhnu thoiaeic aorta and Baer thouglit it was 
a cold \Mili ti »ni'-nnttefl puKition \ \nunuti nuniher ot tlie surgical staff 

a'^pir itul tlu ^‘Welhiie and oht mud wint apjuared to lie puie blood hut which when 
c\i!nim<I in (lulhiu allowed oi tunioi cells \ fiiul diagnosis oi intrathoracic 

tunun iitlur mdoiluhonu oi •-ncoini was in ide 

(yfifiiiiOi w 1 ^- ]Hiionm<l Octtdur j(> lo^i under sini])k elhei aiue'sthe-ia A. large 
«‘kin ll V ith u^ puhek o\ti tlu ^pnu w i*- rtllectid 1 lu elector spine muscles oxer 
the in vere di^pluid nus^dh uul litii ilh i pnuedure which exposed the tumor still 
co\i cd however with mu*^ck ti*'^ue I he ninth and tenth ril)^ were exposed .and divided 
weM m ijont oi tlu tumor ind in attempt m uk to '•trip the panetal pleura On appioach- 
me tlu the pkin t w iv imnul idlurenl to it thereiore the iikura w is frcelx 

opuutl nil th* tumor exunuud It v is tin ui a limou w is rather fixed to the 

nd Nvrteh* t md lud n<» comuction wnh tlu aort * 1 he pleur i o\ei it was thickened 

and pre Mined pi upu ^ uul m s oi tumoi *in it** inner suriaee The operation then 
re^oK^d umI] into the teinov il cn l»k»c of the ninth md tenth nhs hick to the spine, 
tlu Munor md tlu pkui i liu nnuna! oi this liloe oi tissue lelt a \or\ large defect 
ii th th<n ^cie v ill wlmh howtvei e<iu1d re idd\ he nr-tightl\ closed h\ .i muscle 
p] I'-ta llu wound a is elosul xvitlumt <h inuiu vt i»o time was ilierc ain respira- 
tor\ Mp^e t 

ro^^t opt j itne co’Uik^tuiee m this t is^ w is complicated h\ the development of 
a himolvtie **111 jnoioccus unpvema \t the Imu there was m the hospital ward with 
the pitunt i consukrihle number oi pitieiils with mduen? i. and the patient herself 
devUcipefl i iispirn<»rv mieetuai Wluthei then the mieetion was mtroduced from 
v» nhoui or irom wnhm is pn‘hkmilK d X** ‘'Oon as tlu diagnosis was made aspiration 
drniMiu u i jxont hek*w the operative wound was instituted and dakinization of the 
c.iMtv hipun ro»*tuinteIv m **pilt oj the intrapleural infection tlie large operative 
woumI healed />i r fnittjtu ^lu w is discluirged two and a Iialf months aftci operation 
vjth her empvemt completelv cured \ letter d ited August 30. 1923 two 3cars after 
operation, st Uc** tint ‘•he is m go«)d health hut has some pain m her side 

C \n inteicsting fealuie in tins case was the establishment 
ni a pnsiiive diaf^nosis h\ the aspnalion bcfoie opeiation of tumoi cells 
The method of diagnosis was, m Baltimore at least fiist laigel} used by 
Di C G (nithnc, and has proven \ei\ helpful in doubtful cases The post- 
operative cnijncMua winch developed was most unfoitunate, hut happily did not 
Intel fere with a satisfacton result It scivcs to illustrate wdiat we so thoi- 
oughly learned in wai wounds, ; c , that in case of a pleural infection following 
an intiathoiacie operation it is unwise to dram through the opeiative w^ouncl, 
for to do so means in most instances an infection of the wound wnlh the 
development of an oi)en pncumothoiax A microscopic section of the tumor 
IS shown in Fig 12 

Casi VIII — This IS a case diagnosed by many before operation as a mediastinal 
tumor winch sulisequcnti} proved to be a ^ctfophufol anctoi^m of the descending 
ihofacic aofio 

The patient, a young man, aged tvvcnt>-nmc years, was admitted to the Cincinnati 
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General Hospital, April i8, 1923, complaining of pain in his chest He had been thor- 
oughh’’ studied in Baltimore and through the kindness of medical friends there had been 
sent to Cincinnati for observation and treatment The history relates that while with the 
army m France, earlv in 1919, he began to have pam in the back which at first was 
localized under the right scapula The pain came on spontaneously without kno\vn cause 
It gradually increased in severity, radiated around to the front of the chest and was 
associated with hjperiesthesia of the skin about the right costal margin Since its 
onset the pain has never disappeared and has gradually worn down the patient s resistance, 



Fig 13 — ^X-ray of Case VIII showing the large centrally placed shadow in the thorax 


so that rcccnth he has been quite incapacitated There has been some d>spnoea on 
exertion He has ne\er had cough or expectoration Since 1919 been, wit 1 tie 

exception of short inter\als, an inmate of hospitals in France and this country He las 
repeatedh been examined, numerous X-ra\s and fluoroscopic examinations have een 
made and his Wassermann reaction has been repeatedly tested All examinations have 
shown an area of duincss over the back, extending from the fifth to the ninth 
spines and 13 cm to the right and 4 cm to the left of the posterior median line 
X”ra\s ha\e shown a large mass in the posterior mediastinum extending to either si e 
of the midlme No obser\cr has, so far as I can gather, seen this mass pulsate on 
fluoroscopic examination One rontgenologist at Fort McHenry, Baltimore, suggestc 
the diagnosis of aneurism, all other observers had made a diagnosis of mediastma 
tumor One Wassermann reaction was weakh positive, man> others were negatne 
He has received an excessive amount of antiluetic treatment without avail, nor lavc ecp 
X-rav thcrapv or radium treatments had anv influence upon his s)mptoms 
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Onr own cxnnnnation ‘'CLintd to confiim lliosc prcMousl\ made The same area 
of clulne*'*' o\ei llic hack wa*^ found and stereoscopic X-ra^ plates (Figs 13 and 14) 
'‘howtd \ larce m rither ctntrtlh placed m the postenoi mcdi.istmum Examined 
fluoroscopical]\ the mas'. In behind the bise of the heut and did not pulsate The 
a'^ccndini: aich 01 the lorta could be ^ten displaced upwiird and to the right, and could 
be cle irK difieuntntid ft(un tlu nnss b\ its pulsation On swallowing bismuth the 
a^opliimn c<ni 1 d bi ‘-em eui\nur lorward m liont 01 the mass In \iew ot our prcMous 
expiriiiues we aKt) nndt 1 diaunosis of tumor probibh extrapleui.d and arising from 
tin nbv or ^pine , 

Ofijotton w is piiiornud Mn - 
loj; with lUiMtrulud msulllition 
mi'-tlusM \ lone lUird lUenum 
wn mull o\(, tlu neht i*»urlh nb 
ixttadine irom tlu t>^s!ii'or ixillaiv 
Fu to tin '•te’Mum 1 In louilli and 
J.ttli wtu r<^ieti<l Fa » mmne 

po'.ttrin^]\ \hK ]u.util pliuii wa** 

V diH mobibred tmtd tlu 11* hi 1 tlM »1 
!o*tUr ot tlu m isv w is e\p>^i<! 1 lu 

m V deiimtih tMrtjdiiu il lo’' tlu 
ptxaiu p!i u i tonhi lu iictd 110m 
5*v o*:tr*o V dl I'n tlu ]dtni i v 
d) I t t iMtl !h«»tiO*< w numtl md 
tlu pluu d enit 'Mdt I\ ojvmcl I iu 
Ui os V i'- ^ \r *i St t tUf] 11 bi hmd 

tla boe ot lu he iM tlu iKstuiduie 
irch t't iiu »o I \ ju! the asoplniMis 

It * is mvouacod with iu\ ^tnu 
tuns ut 1 out bta t>ovturual\ w n nrml\ 

Inni to dl tboruu w dl uul 

s,i j t Its pns^ntiiu* sui 1 iCe V n 
snuw tb tirl erivnu \tI!o\ m color not i 
wahke tlu list <u thoad omwoini jin* ^ 

\’Mnsh ih^cnlnd Ilu miss jv i whole 

jmK »t^ (] vi It irinp tb tt iltir lu i — \ »* o oi Ctc\IIl )ittril\ieu showmu out- 

dl tlu ItsUfU W is lU immism i com- but U 1 710" bchmd iht c irdiie 'irc 1 

''idirabk muumt 01 tune w ts e\peiuud m dnco\eMin^ the pii^^'ible ongin of the mass 
md as i rtMin oj our edorSs wc eondiubfl that the mass nised with or blended with 
the dl mn t btbuul the line 01 the luul M\ assistants howe\er, were not 
^^itisfied ijul tlurci(»re vc dibber Uth mened the mass e\ti tided some clots for cxaimna- 
tu>n ind restiinnd tlu meision llure w is no bemonhage during the procedure The 

ixuimnimn oj ilu elois jiiltf] if) sljou mMlnng but blood cells 

Xoi bung prepiTed b\ out exposure to treat tlu aneurism at its source the operation 
vas ibandoned 1 he jilnir.i was lesiuiuetl and the wound closed without diainagc 
The posi-opei iim coin desitnce w is enmpbc.ited b\ the lormation of a blood^ effusion 
which bowe\tr disipjieared attir one asjin.uion 1 he wound be«iled p(f pmnam 
lor twel\t da\s tlu pitunt lemaiiud m excellent eondilion then suddenlv after great 
pain be became pdbd md ihciL apptiud .1 pulsating nuiss under Ins operatne scar He 
died M.i\ 191b 

'lu!opK\ — Retrfjpleural aneiinsm of the descending thoracic aorta Rupture of the 
aneurism along its right later il bordei Massne right lucmotborax The communi- 
cation between ilu, lorla and the .meinismal sac wms in the postenoi wall of the aorta 

directU m the midlme and nu.isnied 3 cm m diameter The sac extended rctroplcurallv 
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to cither side of the spine, but farther to the right than to the left Its posterior 
wall was formed bj the vertebr'c w’hich w'ere markedly eroded and bj the adjacent 
posterior thoracic w'all The incision made at operation into the anterior wall of the sac 
had healed Rupture of the sac had occurred about 4 cm from it at the junction of 
the anterior wall of the sac w'lth the posterior thoracic w'all 

Comments — The case is included in this series because it demonstrates 
the difficulties in the differential diagnosis between some thoracic aneurisms 
and mtrathoracic tumors Two other cases in this series — both with expansile 
pulsation — -were diagnosed wrongl)^ as aneurisms This case pronounced by 
many competent obser\ers a solid tumor proved to be an aneuiism It is 
well known, of course, that aneurism of the thoracic aorta ma}'^ not show 
Msible pulsation undei the fluoroscope But in this case the age of the 
patient, the duration of the symptoms and esi^ecially the position of the mass 
were all against' the diagnosis of aneurism 

Summaiy — Of the 8 cases m this senes 6 recovered from operation, 

2 died soon after operation i with symptoms of pulmonary embolism and 
I from the rupture of an aneurism Of the 6 patients who recovered, 2 
are living and well five or more years after operation and 2 are living 
and apparentl} well two years after operation One patient died four 
months after opeiation unimproved by a decompressive thoracectomy, and 
I patient died ten months after operation from a recurrence of his disease 
The lesions form a miscellaneous group and the diagnosis in a number of cases 
remains in doubt The nature of one, a calcified mtrathoracic cyst, remains 
problematic, as does the large tumor called by Bloodgood a hemorrhagic cyst, 
b} me, a chondromyxoma The sarcoma of the ribs, the xanthoma and the 
aneurism are sufficiently well established, but I am not so clear regarding the 

3 instances of circumscribed encapsulated tumors called by our pathologists 
endotheliomata of the pleura These tumors were first described by E Wagner, 
later b} Schulz, as extensu e diffuse tumor formations giving rise to a mark- 
edlv thickened pleura and associated ■with a bloody effusion I have seen 2 
such cases r in Baltimore and i m Cincinnati In both a thoracostomy had 
been done m the hope that drainage of the bloody effusion would relieve 
the pain and d}spnosa In one the X-ray showed the entire pleura about three 
inches in thickness and in the other it showed a solid shadow due to the almost 
complete filling of the entire half of the thorax with tumor tissue In none 
of the works on pathologj wduch I have been able to consult do I find described 
the circumscribed encapsulated endotheliomata of the pleura such as we have 
had -\schoff, how'eier, m his classification of endotheliomata into hemangio- 
endothelioma, h mphangioendothehomata and perithelioma states that the 
hmphangioendothehomata ma) occur as circumscribed tumors, and it is 
possible that such tumors of the pleura ma} be analogous to those of the 
dura and pia-arachnoid 
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to either side of the spine, but farther to the right than to the left Its posterior 
wall was formed bv the vertebrre w'hich were markedlj' eroded and by the adjacent 
posterior thoracic wall The incision made at operation into the anterior wall of the sac 
had healed Rupture of the sac had occurred about 4 cm from it at the junction of 
the anterior w'all of the sac with the posterior thoracic w'all 

Comments The case is included in this series because it demonstrates 
the difficulties in the differential diagnosis between some thoracic aneurisms 
and intrathoracic tumors Two other cases in this series — both with expansile 
pulsation — w^ere diagnosed wrongl}^ as aneurisms This case pronounced by 
mail)'’ competent observers a solid tumor proved to be an aneuiism It is 
well knowm, of couise, that aneurism of the thoracic aorta ma}'^ not show 
Msible pulsation under the fluoroscope But in this case the age of the 
patient, the duration of the symptoms and especially the position of the mass 
w'ere all against' the diagnosis of aneurism 

Snmmaiy — Of the 8 cases in this senes 6 recovered from operation, 

2 died soon after opeiation i with symptoms of pulmonary embolism and 
I from the rupture of an aneurism Of the 6 patients who recovered, 2 
are living and w^ell five or more years after operation and 2 are living 
and appaienth well two ^ears after operation One patient died four 
months after operation unimproved by a decompressive thoracectomy, and 
I patient died ten months after operation from a recurrence of his disease 
The lesions form a miscellaneous gioup and the diagnosis in a number of cases 
remains in doubt The nature of one, a calcified intrathoracic cyst, remains 
problematic as does the large tumor called by Bloodgood a hemorrhagic cyst, 
b}' me, a chondrom} xoma The sarcoma of the ribs, the xanthoma and the 
aneurism are sufficienth well established, but I am not so clear regaiding the 

3 instances of circumscribed encapsulated tumors called by our pathologists 
endothehomata of the pleura These tumors were first described by E Wagner, 
later b\ Schulz as extensive diffuse tumor formations giving rise to a mark- 
edly thickened pleuia and associated with a bloody effusion I have seen 2 
such cases i in Baltimore and i in Cincinnati In both a thoracostomy had 
been done in the hope that drainage of the bloody effusion would relieve 
the pain and dyspnoea In one the X-ray'^ showed the entire pleura about three 
inches in thickness and in the other it showed a solid shadow due to the almost 
complete filling of the entire half of the thorax with tumor tissue In none 
of the works on pathology wdiich I have been able to consult do I find described 
the circumscribed encapsulated endothehomata of the pleura such as we have 
had *\schoft hou'e^er m his classification of endothehomata into hemangio- 
endothelioma, lymphangioendotheliomata and perithelioma states that the 
hmphangioendotheliomata may' occur as circumscribed tumors, and it is 
jiossible that such tumors of the pleura may be analogous to those of the 
dura and pia-arachnoid 
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TUMORS OP THE MEDIASTINUM IN CHILDREN 
By Lawence Weld Smith, M D 

AXD 

James S Stone, M D 
OF Boston, Ma=s 

FROM THE SURGICAL AND P\TnOLOGICAL SERMCES OF THE CHILDREN S HOSPITAL AND THE 
PATHOLOGICAL I ^BORATORIES OF THE HAR\ARD MEDICAL SCHOOI , ROSTOV 

The two following cases, occurring within a few days of one another, 
in the surgical service of the Childi en’s*> Hospital, Boston, seem to be of 
sufficient interest because of their relative infrequency and obscure etiology 
to justify leporting them 

Case I — Dorothy T, aged four and one-half years, admitted April 2, 1921 
Family Histoiy — Father, mother and one sister are living and well Mother had 
no miscarriages There is no history of tuberculosis, carcinoma or insanity in the family 
Both parents seem below normal mentally 

Past Histoiy — Child was a full-term baby, normally delivered Birth weight is 
not known She was breast-fed for one year and did well Since then she has been 
on a mixed diet She has been below normal for the past two years, and was diagnosed 
as a case of malnutrition She had four or five fainting spells last year She has had 
no contagious diseases On February 20, 1921, she had an acute illness with pain m the 
left chest and shoulder, some fevei, and rapid and labored respirations This subsided 
after ten days, but she never fully recovered It was thought to have been pneumonia by 
family physician 

Picsent Illness — The present illness dates from the acute illness m February 
Dyspnoea has persisted since that time, with malaise, debility and malnutrition On 
March 29 prominence of the left chest was noted in the region of the nipple for the 
first time This increased steadily There was no pain or cough Loss of appetite, 
constipation, dyspnoea and malnutrition weie present Patient seemed drowsy 

Physical Examination — The patient is a poorly developed and nourished child of 
four and a half years, of average mentality The skin is dry, pale and scaly The head 
IS negative 

Eyes — The right shows internal strabismus, and the pupil is larger than the left 
Both pupils react to light and distance The nose is negative The mucous membranes 
of the mouth are normal The teeth are m poor condition No Koplik spots arc seen 
The right tonsil is enlarged and ragged The neck shows no ngidit> or retraction 

Thai ax — The left chest bulges prominently anteriorly, extending well towards the 
axilla There is no obliteration of the intercostal spaces The respirator}^ movements 
are restricted over the entire left chest (See Fig i ) 

Lungs — The right side is hyper-resonant except wLere the heart impinges Breath 
sounds on the right arc positive There aic crackling rales in the right infraclavicular 
spaces The left side is flat anteriorly to percussion in the axilla, dull in the back 
Breath sounds are absent m front except at the apex and just below^ the clavicle, and 
are ver} distant in the back Traubes space is dull 

Hcait — The impulse is felt on the right side m the fourth, fifth and sixth spaces 
The right border of the heart is 105 cm to the right of the mid-sternal line The left 
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border is not determined The sounds are regular and of good quality , there are 
no murmurs 

Abdomen — The Iner is 8 cm below the costal margin The spleen is not felt 
Evhcmitics — Normal Reflexes Normal knee jerks No Babinski, or Kcinig, etc 
No ankle clonus Glands The right sub-mandibular glands are enlarged Spine Nega- 
tne Genitalia Normal 

Diagnosis — Question of emp>ema 

Hospital Notes Blood Red blood-cells — Fue million, six hundred and eightv-six 





TUMORS OF THE MEDIASTINUM IN CHILDREN 


yellow fluid obtained with numerous small fibrin clots Cell count 5000 per cm Differ- 
ential count, 71 per cent , polymorphonuclears, 29 per cent , mononuclears, few small (^) 
diplococci, without capsules are seen No tubercle bacilli are noted A few endothelial 
cells are present 

Uiinc — Amber, cloudy, acid, 1032, no sugar, no albumin, sediment 5 mm, amorphous 
urates, no white blood-cells, reds or casts arc seen 

April 4, 1921 — Chest cultures are sterile after forty-eight hours 

April 5, 1921 — Chest tap, 240 c c dark, brownish-red muco-purulent fluid 

April 6, 1921 — White blood count 17,600 

April 7, 1921 — Chest tap, 180 c c clear stringy fluid Many white blood-cells, 
polymorphonuclears 96 per cent, lymphocytes 4 per cent 

April 8, 1921 — -Fluoroscopy shows right side of diaphragm moves fairly, but left 
practically fixed General condition of child shows no change, no pain , breath sounds 
come through slightly better following tap 

April 8, 1921 — Chest fluids all repoited as sterile by Harvard Medical School Bac- 
teriological Laboratory 

April 8, 1921 — Pathological laboratory reports fluid contains epithelial cells and a 
few fine hairs 

April 9, 1921 — Transferred to surgical service with diagnosis of dermoid cyst of 
the mediastinum 

April 12, 1921 — Opoation — Ether anjesthesia Excision of tumor Child lying 
semi-recumbent on the right side, the left arm drawn upward and forward Incision 
made over the 7th rib from the mid-axillary line forwaid to the junction of the ribs 
and cartilages Periosteum reflected and four inches of rib excised The posterior 
layer of periosteum and pleura incised, found to come down onto tumor, which was not 
especially adherent anteriorly Finger inserted, could sweep around tumor, breaking 
up delicate adhesions , edge of tumor found to be fairl}^ well encapsulated Incision 
then earned upward through costal cartilages to the third rib The flap of chest wall 
thus formed turned upward and hand inserted into chest sweeping around tumor This 
was found to be rather densely adherent posteiiorly and toward pericardium elsewhere 
it was fairly free It extended across the midline, reaching to the right of the bodies 
of the vertebrae to a slight extent An attempt was made to evacuate some of the cystic 
contents of the tumor, but the cysts were too small and the tumor too solid to dimmish 
its size With great force the tumor was then dragged out of the chest and pericardial 
adhesions freed Chest cavity w^as at once packed with gauze and swathe applied 
Child put to bed in sitting position Tumor measured 15x11x9 cm, irregu- 
larly lobulated 

There was comparatively little hemorrhage Shock very great Child rallied well 
and in a short time w^as crying 

April 13, 1921 — Severe reaction, temperature elevated, pulse weak Constant stimu- 
lation with camphor and caffeine given 

April 15, 1921 — Packing lemoved, practically no oozing Temperature still high 
(1025°), but pulse IS better 

April 18, 1921 — Child definitely better, eating well Chest cavity show's some ten- 
dency to “ fill in Secondary infection present Daily dressings wnth rubber dam and 
adhesive to make valve out ot chest flap 

April 27, 1921 — Maiked improAement — appetite good chest caMty reducing in size 
Recovery now^ seems only a matter ol time 

June 23, 1921 — Steady improvemciit, condition excellent, eats w'ell, plays much of 
time, chest w'ound nearly healed, lung expansion nearly complete by X-ra> Negligible 
drainage No cough Is to be discharged to Wellesley Convalescent Home for a few' 
W'eeks before going home Re-admitted August 16, 1921, from Welleslc} Convalescent 
Home Has not done as satisfactoril} as expected at Wellesley for the last three 
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weeks The old skin incision is still open and draining pus rather freely The edges 
of the wound show^ unhealth} granulations Little or no expansion of left chest — reso- 
nance much diminished — distant bronchial breathing along posterior spine No breath 
sounds heard in axilla Diagnosis Post-operative empyema 

August 20, J921 — ^Not satisfactory, losing ground, no appetite, anaemic and apathetic 
Tcmpeiature remains ele\ated, 102° 

September i, 1921 — Temperature normal for first time, but general condition worse 
September 8, 1921 — Condition very poor, w^ound gaping, foul, discharging p}oc}a- 

r' 



Pir 2 0*150 I R'^dioBfain of chest following aspiration sho^Mng size of tumor in relation to size of chest 

neons pus Question of secondar} KL infection raised Three thousand units of antitoxin 
gnen intramusciilarh Heart action poor Urine filled with pus, blood and casts Ques- 
tion 01 secondar\ nephritis 

September 12, 1921 — This morning child appeared much worse Pulse ^ery poor 
No result obtained ironi stimulation While preparations were being made to take down 
the dressing the patient suddenh stopped bieathing and all efforts to stimulate it 
pro\ed ineffectual Post-mortem examination not obtained No CMdence clinically 
ot inctastascs 
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Pathological Rcpoit—Tho specimen consists of an irregularly lobulated, o^old- 
shaped tumor, measuring in its greatest dimensions 15 x 11x9 cm Its weight, after the 
escape of between 50 and 100 cc of blood-tinged myxomatous fluid from a ruptured 
cyst is 86s grams The tumor consists of a large central mass with a slight constriction 
on its mesial aspect, suggesting an attempt at lobulation There is no definite pedicle 
to the tumor Mesially, however, overlying the constricted area just noted, arc two 
thin layers of tissue lined w^ith smooth glistening epithelium wdiich formed the wall of 
the ruptured cyst and which were apparently attached by their lateral surfaces to the 
pleura or pericardium Lining this cyst there is one definite papillary projection of 
epideimis, from which a tuft of fine hair about 15 to 20 cm in length protrudes The 
interior of the cyst is filled with a cheesy, fatty detritus which is still mixed with the 
somewhat slimy myxomatous fluid already noted (See Fig 3 ) 

Ihree or four smaller lobulated projections stud the mam mass of the tumor, each 
presenting a somewhat rounded elevation varying from i 0 to 2 5 cm above the surface 
These are of the same general appearance and consistency as the mam tumor and on 
section show no particular differences warranting any separate description 

The w^hole tumor mass 1$ surrounded by a dense capsule of connective tissue wdnch 
IS grayish in color, except wdiere trauma and hemorrhage have caused a deposition of 
blood pigments into or under the protective layers of this capsule The capsule, how- 
ever, does vary considerably in its character and thickness There are definite areas 
containing irregular plaques wduch have undergone calcification These are indistin- 
guishable from actual bone, and indeed one or two of these areas resemble very strikingly 
abortive attempts at true bone formation, wuth results not unlike slightly malformed 
rami of the hyoid These plaques are found buried in the substance of the capsule, 
some scarcely palpable in the gross, others quite definite and of considerable si 7 c 

The blood supply of the tumor is apparently derived from capillary vessels entering 
the capsule, as no pedicle or hilus vessels are seen (See Fig 4 ) 

On cross-section the tumor is found to consist of a coarse framework of connective 
tissue, bone and cartilage, m which are embedded innumerable cysts varying greatly in 
size and character It is relatively avascular, no vessels of notew^orthy size being cut 
through The cut surface presents a rathei dirty, grayish-yellow appearance, wdiich 
on anabasis is seen to be due chiefly to the presence of a great deal of fatty brei in the 
cystic areas, and the presence of a black pigment similar in the gross to that seen 
m the choroid, which outlines a certain pioportion of the cysts There is likewise the 
presence of trabeculae of blue-gray cartilage and bone which heightens this avascular, 
grayish color 

The most striking feature of the cut surface is the polycystic character of the tumor 
These cysts vary in size from those scarcely discernible wnth the naked eye to those 
measuring 2 cm m size, besides the larger one noted earlier The average size is 2 to 
5 mm in diameter These cysts are sometimes empty, sometimes filled wuth a hone3''-hke, 
cloudy fluid, sometimes with mucoid, pale, translucent “jellied” material, sometimes wuth 
a fine yellownsh, granular debris suggestive of cholestenn, often with a more frankly 
sebaceous material Others present a mixed content Certain cysts are multi locular — 
for the most part, however, they are monolocular 

Their surfaces are as v^aned as their contents Certain of them are apparently lined 
with normal epidermis, some containing fine light brown hair, coiled up wnthm the cyst 
and growing m tufts from papillary projections of the skin Others are lined w^th a 
smooth epithelium resembling mucous membrane, others w^ith chromatophonc tissue, 
identical m appearance wnth the choroid of the eye Still others present papillar^^ projec- 
tions of mucous membrane suggestue of intestinal folds The appearances are too 
manifold to be differentiated except under the microscope 

In the stroma there is likewise very little satisfaction m a gross description There 
IS a generous stroma made up apparently of connective tissue which has undergone differ- 
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entiation into various of its derivatives, notabl} cartilage and bone and in the substance 
of which are embedded these multitudinous cysts and islands of other tissue, suggestive 
of ccto and mesodermal origin 

Mxaoscopical Examinatwn ^ — Microscopically the sections confirm the gross diag- 
nosis of mediastinal teratoma All three fetal germ layers are present, and there are 
obvious abortne attempts to form organs or parts of organs There is no order about 
the arrangement of the tissues, neuroglia and striated muscle, epithelium and bone, side 
by side with no thought of function Possibly the best way to study the sections is to 
take up the \arious derivatives of the entoderm, mesoderm and ectoderm Almost any 
section studied will reAeal on careful search nearly the entire variety of tissues 
described below 

Entodenu — The entoderm is represented by various types of epithelium, which, 
while less prominent in amount, are no less important in establishing the final diagnosis 

(1) Mucous membrane with typical ‘‘goblet” cells occurring in single layers of 
columnar cells, or at times in a seini oi completely stratified manner are noted frequently 
as lining manv of the c\stic areas Certain of these latter are quite indistinguishable 
from the less characteristic single epidermis-hned cysts 

(2) Typical gastro-intestinal mucosa with the formation of rug^ of varying height 
IS another feature which is one of the most striking microscopic pictures presented 
In one area, as noted under mesoderm (5), there is a definite attempt to form a 
small portion of intestine which histologically most closely resembles duodenum There 
IS a definite lumen, a characteristic mucosa, and loose connective-tissue submucosa, 
and two thick layers of smooth muscle, the inner arranged in circular fashion, the outer 
in longitudinal 

(3) Ciliated epithelium arranged usually in a pseudo-stratified layer, as m the 
trachea and oesophagus, is seen lining certain of the cysts Occasional goblet cells are 
seen in their midst and the c>sts are filled wnth a cellular, mucoid debris 

(4) Epithelium suggesting alveolar arrangement as seen in the lung is noted in 
a few^ places lining some of the cysts 

Mesodentt — (i) Connective tissue in all forms is seen everywhere throughout the 
tumor, from the voungest undifferentiated, mesenchymal, spindle-like cell to the adult, 
elongated nucleus with its coarse fibroglia fibres and its dense collagen fibres In places 
there are small areas wdiere it has produced typical myxomatous tissue , in places the 
collagen fibres arc nearly as densely packed as m a keloid Again, elastic tissue fibres 
can be differentiated in places In the adult form the fibroglia fibres similarly vary 
from fine to coarse, from short to long 

(2) Cartilage The cartilage occurs chiefiy in the embryonal hyaline form as 
trabcculx or plates undergoing t3’^pical changes peripherally, with differentiation of the 
connectnc tissue the formation of a hyaline matrix and the characteristic lacunar 
arrangement of the nuclei 

(3) Bone The bone is about equal m amount wath the cartilage, and similarly dis- 
tributed generalh throughout the stroma It occurs apparently in both forms, primary 
periosteal bone with osteoblast and osteoclast activity and secondary enchondral bone 
which is the result of secondary bone replacement of the cartilage There are also seen 
three or four small foci of so-called “ osteoid ” tissue w^here the arrangement of the 
tissue IS similar to that seen in t>pical periosteal bone, but w^here calcification has 
not occurred 

(4) Blood-\ cssels These are not a prominent feature, occurring chieflj as small 
capillar\ \esscls A few larger arteries with well-developed walls containing elastic 
fibres and smooth muscle, are seen scattered here and there 

♦Tissues fi^ed m formalin Zenker s and Kaiserling (gross specimen) Imbedded in paraffine Diflcr- 
entiall> stained the eosin mcth>]cne-blue hajmatoxylin eosm phosphotungstic acid hfematein Mall- 
ory s conncctiac tissue aniline blue ^an Gieson s picric acid fuchsm and W^’cigcrt s elastic tissue methods 
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(5) Smooth muscle occurs m \arying amounts, usual!} m the form of bundles 
scattered throughout the stroma, next to neuroglia or epithelial c}sts, with no regard 
to function In several instances, one, particularly noteworthy, in relation to entodermal 
gastro-intcstinal tract derivatives, it is seen arranged m characteristic fashion m two 
or three alternately arranged layers of fibres, creating an unmistakable attempt at form- 
ing a functional bit of intestine It is also seen m the vessel walls around certain 



I 

Fig 3 — Case I Mediastinal teratoma gross specimen (approximatelv three-quarter of actual size) 

Note tuft of hair on posterior uall of exposed cyst 

of the cartilaginous tissue much as seen in the bronchi, as w^ell as scattered diffusely 
through the tissue 

(6) Striated (voluntary) muscle This is a less prominent feature of the tumor, 
and is only found in certain of the sections It occurs as single cells, and in bundles 
The appearance of the individual cells is very much that noted in a typical microscopic 
slide of a case of “amyotonia congenita” The cells var} in size from short cells whose 
cytoplasm scarcely more than extends be}ond the nucleus and contains but two or three 
stria: to gieat long cells as laige and coarse as those of the gluteal muscles Then 
there are all gradations betw'een these — long thin, incompletely striated cells, short, 
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thick, multistnated cells, cells which taper off to but one or two coarse fibrils, the 
termination apparently of the longitudinal striations, and other nondescript atypical 
cells with strife which are incomplete 

This striated muscle occurs chiefly in a few small foci as if some embr3^onal m>omere 
had been displaced and there were an attempt for it to develop normally Again there 
is a group of fibres arranged more or less around the wall of a cyst lined with a 
pseudo-stratified ciliated epithelium 

Eclodcim — (i) There are innumerable cysts of every possible size and shape, lined 
b} as many types of epithelium Possibly the most common, and on the average the 
largest, are lined by a stratified epithelium which microscopically presents the character- 
istic picture of topical epidermis with a deep stratified layer arising from a normal 
appearing generative zone of “ prickle cells ” — large cuboidal cells with intercellular 
bridges There is the normal papillary downgrowth of the epithelium into the corium 
vhich varies markedly m its appearance In places the differences between the atypical 
epithelium of ectodermal origin and the stratified mucous membrane of entodermal 
etiolog} IS most uncertain 

(2) In addition, many of these cysts are complicated by having hair follicles and 
sebaceous cysts penetrating the underlying corium These present normal histologi- 
cal characteristics 

(3) Other cysts lined by stiatified epithelium contain definite coil glands in thtir 
picture A few even present the mixed arrangement of sebaceous and sudoriferous 
glands, as well as hair follicles 

(4) Man\ of the larger cysts show’' marked desquamation of the horn> layer of the 
epithelium into their lumina This cornification may become so marked that even in the 
rclatneh deeper stratified layer there may be seen not infrequently the epithelial 
pearls ” so characteristically noted in epidermoid carcinoma 

(5) Again, there are many cysts lined by a single layered epithelium Ihese are 
apt to be rather smaller Many of them are difficult to differentiate from the entodermal 
epithelium as it varies from high columnar to low^ cuboidal The chief differential point 
probabh is the absence of mucous “goblet'' cells 

(6) One of the most striking things in the gross, w^hich is corroborated by micro- 
scopic stud\, are the man}" C3sts w"hich are either partially or completely lined by a 
pigmented semi-stratified epithelium which appears in detail to be identical wuth that 
of the pigment la\er of the optic cup This impression is furthered by the contents 
of most of the cjsts wdiich are translucent and jelly-like — suggestively reminiscent of 
\ itrcous humour These pigmented cells are seen occasionally in groups, possibh’’ a portion 
of in adjoining cyst W’all — but apparentl)" lying independently in the stroma 

(7) iScurogha is \cry generously distributed throughout the sections, usually in 
bundles of rclatneh coarse fibres, some consisting of but a few cells wnth their fibrils, 
others of great masses of tissue i mm or more in diameter, l>ing wuth utter disregard 
01 uinction close to bone or epithelial cysts or intestinal mucosa 

(8) I\cr\ous tissue A few" islands of rather characteristic brain-like tissue are noted 
with fine fibrillar material m which ner\e cells with ^heir dendritic processes arc \isible 
Nothing which suggests ccrebellai architecture howe\er is noted 

(9) Ncr\cs Onh a single cross-section of a medullated ner\e trunk is noted in 
the sections studied This has 1 characteristic sheath and runs in a mass of rather loose 
conncctne tissue 

(10) Ganglion cells Sc\cral nests of ganglion cells are noted scattered \er> sparsely 
through the sections These ^arj in number from three up to twent>-fi^e or more 

ith the stains emp]o3ed the Nisei granules arc not well brought out, but can be seen 
to be present Two of these groups of cells are in association wuth a mass of 
ncurogln fibres 

(11) Glands Epithelial glands whose structure is identical with coil or milk 
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ducts are found frequently When in association uith epithelium of the skin tjpe with 
hair follicles and sebaceous glands there is no difficulty m determining to ^^hlch categorj 
they belong Many of these glands with their inner lining layer of cuboidal epithelium 
and an outer lajer of smooth muscle fibres occur free in the stroma, ho\\e\er, and there 
IS no definite means of identification 

In conclusion then we may say that both the gross and microscopic examination 
of the tumor confirm m all respects the diagnosis of teratoma of the mediastinum 
Dernatives of all three fetal germ lajers are present m imposing arraj thus differing 





Fig 4 — Case I Cross section of tumor shouing its multicystic character 


from the simple dermoid cysts which are composed only of epithelial deruatnes with a 
connectu e-tissue stroma In this tumor the organology is not as striking as reported 
in a few cases — no liver or pancreas tissue, no thjTOid, no genito-urinary derivatives, no 
lymphoid tissues are noted There is no attempt to form any extremities or head, but 
the w'hole is a confused picture of fetal cells grow'ing wildly, irrespective of function 
The impression of the tumor is one of a reticular stroma of connective tissue, bone 
and cartilage, in which can be found innumerable cysts of varying size and shape, lined 
by' as many types of epithelium, and in the interstices of the stroma odd bits of fetal cell 
differentiation such as neuroglia, striated muscle and pigmented epithelium 
Diagnosis — Mediastinal teratoma 

Case II — John H , aged tw'enty' months, admitted April 5, 1921 
Family Hisioiy — The father and mother are livnng and well There are no other 
children in the family and no miscarriages 

Past History — The child was a full-term baby, with instrumental delivery He 
was breast-fed for one y'car He had chicken-pox at that time There has been no 
other sickness until the present illness 

Picsent Illness — The patient had pneumonia three months ago His temperature 
was high for two weeks, when the crisis came He has been “ailing” since with a 
slight temperature and loss of weight The chest was tapped by the family physician 
twice and 21 ounces of fluid obtained 

Physical Examination — Is essentially negative except for the chest The child is 
moderately aniemic m appearance On the left, expiration is diminished and the inter- 
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costal spaces full, broadened, and bulging during expansion, The whole chest is flat 
on percussion The breath sounds are very faint Tactile fremitus is diminished 
Grocco’s triangle is present at the right base The heart is pushed over to the right 
The liver is pushed down with bulging of the chest outward and upward 

Hospital Azotes — Laboratory findings Aspiration, red, thin, stringy fluid No 
organisms are seen Some cells are present X-ray A dense shadow in left lung area 
IS noted, which thins out at the periphery Temperature ranges from 98° to 101° 
Blood White blood count 19,600 per cu mm Von Pirquet Negative after sixty 
hours Wassermann Negative 

April 7, 1921 — Child's condition is becoming worse rapidly Tuberculosis has been 
ruled out fairly well Another chest tap gives similar viscid fluid The probability of 
malignant disease seems most hkdy diagnosis From the operative point of view the 
case is hopeless 

April 8, 1921 — Another chest tap gives 23 ounces of similar fluid X-ray plates 
immediately after aspiration show^ a series of shadowy’s in left side of chest as if cast 
by some markediv lobulated tumor Patient became very much worse and died in the 
late afternoon 

Aufopsv — John H, tw^enty months, fourteen hours post-mortem 

Anatomical Diagnoses — Retro-pleural tumor, left, wnth extension to retroperitoneal 
tissue Atelectasis of left lung M>ocardiaI hypertrophy Congestion and oedema of 
the right lung 

Mic) oscopical Diagnoses — Question of papillary carcinoma of the left chest with 
metastases to the retroperitoneal tissues Question of mesothelioma 

Body — Is that of a moderately ■'vell-developed and well-nourished male infant 
The most striking thing about the appearance of the body is a marked asymmetry of the 
thorax This is substantiated by measurements, the right side of the chest in the nipple 
line measuring 23 2 cm from the midline of the sternum to the spinous process of 
the \ertebra, and on the left 111 a comparable plane measuring 257 cm Likewise at the 
lower border of the ribs this is also most marked, the left lower ribs flaring out very 
markedlj, while the right lower ribs are normal m appearance The rest of the body 
presents no ^erv striking features The head is essentially normal in appearance The 
pupils are equal and regular The facies are not remarkable There is no discharge 
from the ears or nose There is no cyanosis of the lips or extremities There is no 
general adenopatin There is no oedema The skin is clear except for a moderate 
post-mortem Inidit^ in the dependent portions There is no appreciable rigor 
mortis present 

The primary incision from top of sternum to pubes reveals a thin layer of normal 
appearing subcutaneous fat The musculature is normal in color On laying back the 
skin flaps the thorac c deformit} is even more marked, but there is no apparent involve- 
ment of the ribs themselves as determined bj^’ an exterior vaew 

Pciiioncal Cavit\ — Contains a few’’ cc of excess pale straw-colored fluid The 
most striking features of the peritoneal cavity are obscured due to a low'' position of the 
diaphragm The diaphragm on the right is attached along the seventh costal interspace 
On the left it is attached along the superior border of the ninth nb, and its surface on 
the left IS convex instead of presenting the usual concave appearance It extends 3 cm 
below the costal margin in its most dependent portion Along the posterior attachment 
of the diaphragm there is a definite mass of tumor tissue which has infiltrated the 
diapliragm at that point and extended retroperitoneall} into the abdomen On the right 
the diaphragm maintains its concave relation, but it is distinctl> lower in position than 
normal, and the entire liver as a result is displaced downward, measuring 95 cm in the 
midline from the tip of the xvphoid and 7 5 cm in the anterior axillarv line The left lobe 
of the liver is folded back on itself and is entire!} to the right of the midline This 
left lobe is atrophic in appearance and soft in consistenc} There is in the midline 
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and extending 3 cm to the left of the midhne a retroperitoneal mass of tissue just 
below the renal vein and in close approximation to the left kidne} This mass is drained 
by a large vessel emptying into the left renal vein, and o\er its surface the left sper- 
matic vessels can be traced There is no definite association of this mass with the supra- 
renal gland on the left There are no peritoneal adhesions The appendix is normal 
in appearance, retrocsecal m position The pelvis shows no CMdence of patho- 
logical changes (See Fig 9) 

Pleinal Cavities — The right pleural cavity contains no free fluid and no adhesions 
The left pleural cavity is 
occupied by tumor mass \vhich 
wall be described, for the sake 
of coherence, at the end of 
the protocol 

Penca? dial Cavity — The 
pericardial ca^aty contains no 
excess fluid and no adhesions 
The heart and its pericardium 
are displaced to the right and 
are overlying the right lung to 
a marked degree, the right 
border of the heart being 2 cm 
to the right of the right anter- 
ior axillary line 

Heaft — Weighs 57 grams 

Its epicardium is normal in 

appearance and contains a 

moderate amount of fat The 

coronary vessels are normal in 

appearance The myocardium 

is somewdiat pale and slightly 

hypertrophied in relation to 5 — Case I Low pouer photomicrograph of abortuc intestinal 

r .n r t formation sho\Mng mucosa and double la\er of smooth muscle 

the size of the infant, this 

hypertrophy being largely in the left ventricle The endocardium is smooth and 
glistening throughout There are no valvular defects, and no congenital anomalies 

Thymus — Is present as a discrete gland, and is normal m appearance It is readily 
dissected from the pericardium and the great vessels, and shows no association wath 
the tumor 

Right Lung — Weighs 1x2 grams Its pleural surface is smooth and its appearance 
m the gross suggests no pathological changes beyond a slight congestion and oedema, 
due largely to mechanical conditions 

Left Lung — The pleural surface of the left lung is infiltrated b> tumor tissue, which 
has not definitel}^ invaded the lung substance The abdominal and pelvic organs present 
no lesions 

Left Thoiacic Cavity — On removing the sternum, a striking picture is presented 
of the left lung wdnch is greenish-gray in color and completeh" atelectatic in appearance, 
being displaced forw^ard and upward in the left chest by a large mass of tumor tissue, 
apparently retro-pleural m origin Posterior and lateral to the lung tissue, there is a 
mucinous appearing hemorrhagic exudate wdnch fills a considerable portion of the 
thoracic cavitj’' This fluid is filled wath fragmented bits of soft friable necrotic tumor 
tissue The tumor itself consists of about a half dozen large nodular masses which invade 
the thoracic cavity, remaining apparently retro-pleural for the most part These masses, 
on section, all present about the same gross characteristics The\ are gra\ish-white m 
color, but so largely necrotic and infiltrated wath hemorrhage that the\ are usually rather 
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more rcddish-grav in appearance, although certain small portions of the tumor do 
maintain their true color and characteristic nodular arrangement The entire mass is 
exceedingly friable and difficult to remove without breaking up It is firmly adherent to 
the chest wall from the angle of the scapulse to the sternal border After removing the 
mam portion of the tumor there is still found to be a layer of tumor tissue firmly 
adherent to the periosteum of the ribs and the intercostal muscular fasciee, which cannot 
be completely removed except by dissecting off the periosteum This mass of tumor 
tissue gives the characteristic grayish-white appearance, not unlike cottage cheese in 
consistency The tumor has invaded, as already noted, the diaphragm, and extended 
to the retroperitoneal tissue, where there is a large nodule of the same gross character- 
istics and appearance The mesenteric lymph-nodes are somewhat enlarged and firmer 
than normal They do not resemble characteristically the tumor tissue, but suggest the 
possibiht} of lymphatic extension There is no obvious etiology of the tumor mass, 
and frozen section through a characteristic fragment suggests an embryonal character, 
the origin of which must remain uncertain The tumor does not present any definite 
involvement of the mediastinal tissues The lymph-nodes on section show no definite 
involvement The great vessels are merely displaced laterally and are not in\olved 
in the tumor tissue The sternum contains likewise on its posterior surface a similar 
tumor nodule which is adherent to the periosteum At no point, however, does there 
seem to be involvement of the bon}'^ substance of the sternum, ribs or vertebrfe 

lilic) oscopical h\aminatwn, Hemt — Microscopically shows only moderate patho- 
logical changes, chiefly a slight oedema There is no necrosis There are no metastases 
of the tumor to the heart The epicardium and endocardium show no pathological histo- 
logical changes 

Lungs — Ihe right lung microscopically shows a marked oedema and congestion 
There is no evidence of mfecfion secondary to this process, howevei The aheoli are 
largely filled with a serous exudate which on section shows as a fine pink-staining 
coagulum The alveolar walls are not thickened The capillaries are dilated and dis- 
tended The bronchi show no involvement The left lung presents a picture of complete 
atelectasis There is no evidence here of infection, and no evidence as yet of disturbances 
of the blood supply The pleura is definitely involved in the tumor formation which 
has not, however, invaded the lung tissue The tumor will be taken up separate^ at 
a later point in order to maintain the continuity of the description 

Th\mits — Is somewhat atrophic, the fibrous tissue interlobular septa being extremely 
prominent and somewhat oedema^ous The lymphoid element is slight!} diminished in 
amount in relation to the number and size of the Hassal corpuscles The latter are 
prominent, numerous, and vary greatly m size There is marked phagocvtosis present 
No other points of particular note 

Tunioi — Sections taken through the tumor nodules all show the same striking and 
unusual histological picture, that of a papillary cysto-carcinoma The tumor is so 
extremeh necrotic that large areas in many sections taken through this material, show 
nothing but a semi-necrotized mass of undifferentiable material mx\hich there ha\e been 
deposited coarse fibrin strands and a polymorphonuclear exudate 'which is attempting to 
phagoc}tize the necrotic material There is a schizotic background in which one can 
detect the elements of a stroma, composed of loose mjxomatous connective tissue and 
a generous \ascular system The tumor tissue itself, when \vell preser\cd, presents 
the picture of more or less indefinite alveolar structure, lined by a rapidly proliferating 
epithelium which grows in papillarj projections, sometimes so extensnely as to prac- 
tical!} occlude the lumen In other places, the projections are less marked in extent 
and merelv appear as small papillar} buds into the lumen These epithelial cells grow^ 
usualh as a double la}er of epithelium, with a fine connectne-tissuc stroma supporting 
them Certain of the papillar} projections measure se\eral mm in length, and 
the} brinch in almost m}celial fashion Some of the papillne ha\e a cluster of cells at 
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iheir termination, much as a bunch of grapes Others are more finger-hke in their appear- 
ance, while the majority of them arboresce in the most profuse and prolific manner The 
histology of the individual cells under the high power is that of an ordinar\ rapidly 
growing, rclatnely undifferentiated epithelium with large round or oval nuclei which 
are relatively deep-staining and contain one or more nucleoli and a generous amount of 
coarse granular chromatin material The cytoplasm of the cells is relatnch slight in 
amount for the most part, extending as a narrow rim around the cells, and somewhat 
paler in color, staining a light bluish-purple wuth eosin, methylene-blue stain Others 



Fig 6 — Case I High power photomicrograph illustrating striated muscle occurring in unrelated 

bundles m tumor 


possess more cytoplasm, which appears vacuolated, wuth what are apparently fat droplets 
within them In the mtei cellular spaces there are many mononuclear phagocytic cells 
W'hich are engulfing fragmented tumor cells and w'hatever particulate matter is present 
The necrotic cells appear as pale, pmk-staining, relatively homogeneous cells w’lth their 
nuclei in various stages of degeneration, from small dark pyknotic fragmented nuclei to 
large, sw'ollen, pale-staimng karyolytic nuclei The cells have m their normal condition 
a definite cell outline, but it is largel}' lost in the necrotic masses Nuclear figures are 
abundant, seldom less than three or four per high powder field They are rather sti iking 
in that their chromosomes are short, thickened, and frequently almost club-shaped on their 
ends Occasional multiple mitoses can be seen The arrangement of the tissue suggests 
the appearance of choroid plexus to a rather striking degree 

The stroma of the tumor is made up of a connective tissue w-hich \aries in its 
appearance in different portions of the tumor For the most part it occurs as fine strands 
of adult connective tissue in which collagen fibres are relatively dense and adult in 
appearance These connective-tissue cells frequently occur in bundles which on cross- 
section strongly resemble smooth muscle, but by differential staining it is apparent that 
no smooth muscle is present In other areas of the tumor the stroma is less adult 
in appearance, and is myxomatous m character The stroma is \ery largeh cedematous, 
and in this oedema there is a moderate precipitation of fibrin in a fine reticular arrange- 
ment, in the meshes of wduch red cells and leucocytes of various tj'pcs can be seen 

In some sections through the tumor the stroma approaches the embr\onal Upe of 
mesenchjma, and there is a rapid proliferation of this 30ung conncctne tissue whose 
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nuclei are round to oval and distinctly undifferentiated Also m this oedematous type 
of tissue there is prominent precipitation of the serum albumins m fine granular form 
This extends frequently into the lumina of the tumor aheoli, where also areas of 
hemorrhage can occasionally be noted 

Sections taken through the atelectatic lung and its superficial pleura show the 
relation of the tumor to the lung and pleural tissues It has definitely involved the 
pleura, thickening it and largely obliterating the pleural endothelium, and occurs in the 
same papillary adenomatous fashion, but never invading or destrojnng the lung tissue 
itself Likewise the tumor is found to have perforated the diaphragm, and nodules can 
be seen in the substance of that muscle similar m structure It is also adherent to the 
periosteum of the ribs, but has not infiltrated the ribs themselves, nor m\aded, except 
superficially, the periosteal tissue There is no evidence of metastases elsewhere, except 
as noted in the gross description by direct extension to the retroperitoneal tissues There 
is no obvious etiology for the tumor, nor can one do more than hypothecate in regard 
to its source The possibility of ectodermal rests from branchial cleft inclusions 
(thyroid, thymus, etc,) must be considered The possibility of a pleural mesothelial 
origin cannot be ruled out The one-sided development of a teratomatous embryonic 
tumor of blastomere origin likewise must be considered, in spite of the lack of evidence 
of any other tissue being present 

Tissues are hardened in formalin and Zenker’s, and stained by routine eosin, 
meth^dene-blue , with phosphotungstic acid hematein, Mallory’s connective-tissue stain, 
and Van Gieson as differential stains 

Chmeal Discussion — These tw^'o cases present so much m common and 
are both so unusual that a brief discussion of a few of the more outstanding 
features seems pertinent 

In the first place, the family history in each instance is entirely negative 
There is nothing on careful questioning to suggest even remotely an hereditary 
etiology In neither past history is there anything of importance bearing 
upon the development of the tumor The second case is in a child so young 
as to practically preclude an> possibility of earlier infection as an activating 
factor in starting the malignant degenerative changes of the pleural cells, and 
in the first case there is nothing of an infectious or traumatic character to 
suggest an early etiology 

Both cases date from an acute onset, simulating pneumonia, and very 
probably brought to the attention of the physician by an actual pneumonia 
In each case this occurred two to three months before admission to the hospital 
and ga\e a parallel history of failure to convalesce, as expected in an uncom- 
plicated pneumonia In each, secondary empyema was suspected by the 
attending ph^slclan and because of that was referred to the hospital for 
nrobable operation and treatment 

On ph}sical examination the left chest in each instance was dull or flat 
o\er practically the entire extent In the teratoma case, however, there is 
some e\idence of diminished breathing posteriorly and a suggestion of 
diminished resonance o\er the base Both chests showed definite deformities, 
and these deformities were among the more important differential diagnostic 
factors, as the deformity in each case was difficult to reconcile as due soleh 
to fluid Rontgenograms and fluoroscopic examination before aspiration 
showed a diffuse shadow m each case wuth a few denser areas fainth out- 
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lined After aspiration of the pleural fluid, the picture suggested an irregular 
shadow on the left side in each instance with several scattered deeper shadows 
of probable calcification Even, however, by X-ray examination, the diag- 
nosis of tumor could not he positive The fluid removed by aspiration in 
both cases was very similar a slightly blood-tinged amber fluid with a 
consistence of honey, almost mucoid, clinging to the sides of the tube with 
a specific gravity of about loio and containing almost no albumin, albu- 
minoses, or copper-reducing carbohydiates IMicroscopically, neithei con- 



Fig 7 — Case I Lou pouer photomicrograph of wall of typical epithelial lined c>st, showing cormfi- 

cation of epithelium, coil glands, hair follicle, etc 


tamed many cells, about lo pei cubic millimetre as a maximum, and chiefly 
mononuclear in character Each contained flecks of a sebaceous detritus In 
the teiatoma case a few hairs were noted m the last specimen examined, 
thus establishing the diagnosis 

The most important fact which these two cases bring out from the clinical 
side IS the difficulty of differential diagnosis They show the need of 
extremely careful histoiy taking and ph}sical examination They emphasize 
the importance of the X-ray, and modern laboratory methods in diagnosis in 
such obscuie conditions 

Pathological Discussion From the point of Mew of the pathologist, 
tumors of the mediastinum possess a peculiar fascination because of their 
comparative rarity and the wealth of speculatne possibility which they stimu- 
late For that reason these two cases are of particular interest The second 

TOl 



SMITH AND STONE 


case we can dismiss with only a cursory consideration, as its etiology is so 
uncertain From a careful study of both the gross material and the micro- 
scopic preparations, a pleural origin is •very strongly suggested In this 
opinion we are supported by several other pathologists who have seen the 
histological slides 

Adler,^ in his discussion of malignant disease of the chest, offers a verv’’ 
complete bibliography This particular case is younger than any of those 
mentioned in his monograph, but histologically seems to fall into the group 
of primary malignant tumors of the pleura It is probably epithelial in origin 
rather than from any of the connectn e-tissue elements, which would classify 
it as a sarcoma Our conception of carcinoma does not ordinarily include 
tumors in as young an individual as this baby The usual clinical picture 
associated with true histologic carcinoma is that of a middle-aged individual, 
although there has been a small group of cases under twenty years of age 
among those reported 

In the case of the teratoma we have a more definite theory of etiology 
Numerous hypotheses have been advanced, the more important being perhaps 
first, the conception that these tumors arise from ectodermal displacements, 
pulled down into the chest by the descent of the heart, or second, bv some 
abnormal displacement of cells from one or other of the branchial clefts 
This latter view unquestionably may account for certain of the tumors of the 
neck particularly the epidermoid cysts, but does not seem to be a probable 
source of true mediastinal tumors The conception of a blastomere which 
has become displaced in the course of development is perhaps the most tenable 
point of view to take Upon the stage of development of this displaced cell 
depends the t}pe of tumor which results, whether it shall be a simple cyst of 
the dermoid character, or a more complex tumor, such as the one described 
presents or even a greater degree of complexity such as the one von Torok 
described, in which an abortive fcetus resulted Wilms concludes, from a 
stud} of mail} cases of dermoid cyst, that dermoids of the head, chest, and 
many of those in the retro-peritoneal tissue, are produced by abnormal 
development of germinal tissue, with the invagination of epithelium to form 
glands or b} a growth ot foetal fission cells In the abdominal cavity particu- 
lar!} he feels that such teratomata should be regarded as a fcetus in foeto 

A search through the literature of mediastinal dermoids and teratomata 
re\eals a total reported incidence of only io8 cases Of these only eight have 
occurred in children under twelve years of age Considering the general 
consensus of opinion in regard to the etiology of these tumors, as of fcetal 
inclusions or incomplete de\elopment of blastomeres, it is strange that the 
majorit} of these growths do not occur until adult life And again, many of 
these tumors are not found until fairly late m life The extremes reported 
are from one occurring in a suckling, about which very little definite infor- 
mation can be obtained, reported by Medoei to one in a man of sixty-one, 
reported b} Foa " Numerous theories have been advanced to account for this 
discrepanc} IMost noteworthy perhaps is the hypothesis that the body 
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economy is so actively engaged in promoting normal growth that these dis- 
placed cells remain dormant until physical development is complete. At that 
time the cells then become activated, possibly by some circulating material 
derived from the endocrine glands associated with the normal ph) siological 
changes of puberty, or by some infectious toxin None of these theories ade- 
quately satisfy, but they serve at least as a possible explanation, and fall m line 
with the more generally accepted theories of neoplastic development 

The ordinary classification of these tumors of embryonal origin is into two 



Fig 8 — Case I High po^\e^ photomcrograph of characteristic ganglion cells and ner\c fibres found 

scattered throughout tumor 


gioups one of the simple dermoid cyst, and the other the teratoma This 
classification is based on a somewhat arbitiary division of the elemental} 
tissues found histologically, and is the same as that employed in these tumors 
when found in the ovaiy The deimoid cyst histologically consists of skin, 
including both the epidermis and its appendages, sebaceous and s^\ eat glands, 
and ban, and the connectne tissue of the corium with its dernatnes cartilage 
and bone These may vai}" fiom a simple cyst lined b} epithelium to more 
complex tumois, multilocular in chaiacter, m the walls of which ma} be 
found a supporting stroma m which cartilage and bone ma} play an important 
part, making a ^erltable frame-woik for the various types of epithelium lining 
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the cysts which may differentiate into sweat glands, sebaceous glands, hair 
follicles or even teeth 

In the group classified as teiatomata, the histological diagnosis is only 
made on finding derivatives of all three germ layers, ectoderm, entoderm and 
mesoderm Thus, as in the case presented here, elements representing gastro- 
intestinal tissue or other organs derived from the entodeim, as well as neivous 
tissue, choroid retinal chromatophores and such ectodermal derivatives, are to 
be found m addition to the usual mesothelial connective-tissue stroma This 
represents a cell inclusion of an earlier type, going back practically to the 
undifferentiated germ cell, while the simple dermoid represents a later stage 
in the germinal differentiation 

In a discussion of these mediastinal tumors it would not seem perhaps out 
of place to include in outline form the other cases which have been reported 
in children These are, as previously noted, only eight in number 

The first of these was reported by von Torok^^ in 1900 The patient was a girl 
of four and a half years of age, who was admitted to the Kinders-Hospital m Vienna 
with a pre-operative diagnosis of cai ics costa) um An operation was performed and 
a tumor mass found in the mediastinum extending into the left pleuial cavit}^ attached 
to the pleura It was the size of one’s closed fist, and consisted of a cyst with a 
teratomatous protuberance filling nearly the entire cyst cavity This was coverei by 
what appeared to be normal skin Mesially it presented a structure suggesting a head 
wnth long tufts of hair and several teeth In the anterior portion structures resembling 
intestine w^ere noted This intestinal tissue had a blind end directly in front of the 
vertebral column and w^as filled with mucoid fatty detritus The tumor was about 12 cm 
in its greatest length, and 8 cm in its greatest breadth The haii w^as fine, blond, and 
measured 20 mni m length An attempt to form an alveolar process w^as noted, with 
tissue resembling the epithelium of the lip and gums Several molar teeth, with 
imperfect crowms, and one w^ell-defined incisor were present in this alveolar process 
Microscopically all tvpes of tissue were found, including glial cells, epithelium of ciliated, 
cylindrical, cuboidal and squamous types 

The second case is that also noted abo\e, reported by Medoei in 1902 This 
report is incomplete No note is made of the sex or exact age of the infant, nothing 
is knowm of the duration or of the size of the tumor It was located in the anterior 
mediastinum and perforated a bronchus Diagnosis was made by examination of the 
sputum in w'hich hair w^as found The tumor consisted of a cyst filled with fatty brei 
with a tuft of fine hair and considerable cholestenn This case obviously falls into 
the less complex group of so-called ‘‘ simple dermoid cysts ” 

The third case w^as reported by Dangschat in 1903 The patient was a girl of twche 
years, w^ho was admitted to the hospital in June, 1899 A chest tap 'was done at that 
time and the fluid microscopically^ showed leucocytes and epithelial cells, chiefly of a 
squamous \ariety^ Biopsy of the cyst wall microscopically presented a characteristic 
epidermoid-lmed cyst wdiose epithelium w^as of the stratified type with definite cornification 
No hair, teeth, bone or cartilage were found A diagnosis of dermoid cyst was made 
The patient w^as living at the time of report, four years later 

The fourth case, reported by'' von Eiselberg,^“ also in I 903 » a three-year-old 
child No history concerning the duration of tumor w^as noted, and no comment upon 
the size of the tumor was made It w^as located in the anterior mediastinum It was 
described as a cystic teratoma with bone and cartilage formation, undergoing sarcomatous 
degeneration These findings were made on post-mortem examination 

Madelung'^ in 1904, reported two cases of dermoid of the mediastinum, one occurring 
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in a young adult twenty-seven years of age, and the other, with which ^\e are concerned, 
was in a female child siv jears of age This case was living three years after operation 
The tumor was thought to have been present since birth It was described as large 
and pedunculated, with four distinct parts desciibcd in great detail, both grossly and 
microscopically It was located in the anterior mediastinum, behind the manubriuni, at 
the level of the second nb It was roughly conical in outline, covered by shiny white 
skin, with the previously noted pedunculated masses attached to the main body The 
mam tumor was covered with epidermis containing many fine hairs, some measuring 
as much as 22 mm in length 
The epidermis presented 
numerous dimples The other 
parts of the tumor were irreg- 
ular in outline and had essen- 
tially tlie same structure 
Microscopicallj' tlie walls con- 
tained epithelium, chiefly of a 
squamous stratified character 
There was some cartilage and 
bone in the underlying tissue, 

111 which also were imbedded 
numerous sebaceous and sweat 
glands, and hair follicles 
Thin bundles of smooth mus- 
cle fibres weie present around 
the glandular tubes Some of 
the tissue closely resembled 
lymphoid follicles The tumor 
was classified as a dermoid 
cyst by the author 

The case reported by 
Jones’” was in a male nine 
years old Considerable doubt 
is present as to exact structure 
of this tumor It occurred in 
the supra-stcrnal region and 
was considered as possibly of 
gested a dermoid c>st No histological examination was leportcd 

The case of Caipcntcr,^ occurring m a female child of two, reported in 190(3, also 
falls into the class of simple dermoid tumors It was known to have existed for a 
period of about a jear, and was the size of a closed fist It occurred in the anterior 
mediastinum extending in front of the right lung and w'as attached to the pleura 
It W'as multi-cjstic, the cjsts containing fatty detritus and fluid The w'alls showed 
se\cral excrescences, from which fine hair was seen to be growing In the w'ails there 
W'as a good deal of calcareous deposit, but no actual bon> formation 

The eighth case was reported by Prjm’’ m 1914 It occurred in a girl cle\en >cars 
of age, who was operated on for mediastinal tumor in 1912 The tumor was located m 
tlie right side of the chest arising from the anteiior mediastinum and extending from 
the scsenth to the third ribs It was adherent to the right pleural suriace Grossly, 
It was lobulated and the sui faces coiered with epithelium An excrescence about the size 
of a walnut was present, which was \cr\ sohd on palpation, and from which grew i 
snnll tuft of hair Suggestion of bone formation was noted with imperfect deielop- 
nicnt of an abortne aheolar process Histological examination showed clnracteristic 
skin with hair, sLbaceous and sweat glands The subcutaneous fatts tissue contained 
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Fig 9 ■ — Case II Anterior view of thoracic and abdominal 
caMtics with sternum reflected m left upper corner This picture 
illustrates the approximate extension of the tumor to the abdomen 


lh3mic origin It contained a detritus which sug- 
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some nenous tissue suggesting corpora amylacea or calcified olood-vessels Tissue 
which represented a cerebral convolution, with the cells in places arranged like those 
of the cerebellum, also noted Neuroglia tissue was present m generous amounts 
Chromatophores, tissue suggesting choroid plexus, bone, fat, cartilage, muscle, b^mph 
follicles and other miscellaneous structures were noted The epithelial tissue ranged 
from stratified epithelium to high columnar cells, some of them representing mucous 
goblet cells 

In addition to these above reported cases there has come to our attention in the past 
few months another case of mediastinal dermoid of a boy of fourteen This Avas 
diagnosed m the pathological laboratorv of the Harvard Medical School by examination 
of the aspirated fluid from the chest, and was operated on with very satisfactorv imme- 
diate results The case is still under obser\ation and sufficient time has not elapsed to 
warrant further discussion We are indebted to Dr J Homer Wright y of the Massa- 
chusetts General Hospital for a post-operative description of the tumor 

An analysis of these eight cases and the one reported here is interesting 
Six of the nine cases occurred m females, in two of them the sex was not 
noted in the reports, and only one defimtely was found in a male This 
is somewhat in contrast to the distribution between the sexes in the entire 
group of io8 cases, which have been leported, where the distribution is found 
to be nearly equally divided, forty-one being recorded in females, forty-three 
in males, and no sex noted in twenty-four Again, of these nine cases occur- 
ring m children, five are simple deimoid c)^sts, while the other four show more 
complex structural characteristics which warrant their inclusion in the group 
of teratomata One of these latter represents chiefly a dermoid cyst, but 
this showed malignant degeneration It was classified by the author as a 
cystic teratoma with sarcomatous degeneration 

The age incidence is another feature of interest, five of these occurring 
in children under ten, thus even further restricting the group if we think m 
terms of decades The age incidence of the total io8 cases falls into the 
following groups, arranged by decades o to lO, 6, ii to 20, 16, 21 to 30, 43 > 
31 to 40, 7, over 40, 10, not recorded, 26 

The clinical histones of these cases are m most instances ver}^ unsatis- 
factoiy In only one of them is any definite knowledge of the duration 
recorded In two of the others an approximate conclusion is drawn, without 
an) \erA definite basis The size of the tumors again is of some interest, 
ranging in those whose size is recorded, from a walnut to our case which 
measures 15x11x9 cm The location vanes somewhat, the tendency, 
strangely enough, being for these tumors to occur on the left side of the 
chest rather than the right, in spite of the resistance which one would think 
the heart would offer to growth in that direction They all apparently origi- 
nate in the anterior mediastinum, somewhere about the level of the second 
or third rib, and extend from that point upwards, in the case reported by 
Jones to a suprasternal position, laterally m five cases, four being to the left, 
and one to the right In three it is not recorded, and in one it remains 
localized to the anterior mediastinum 


y Personal communication 
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The gloss appearance again \aiies so much as to be scarce!} ^\orth while 
elaborating Roughly, they are ovoid or spherical in outline, tend to be 
lobulated, usually adheient to the pericardium and pleura, are alw'a}s c}Stic, 
occasionally umloculai , m the more complex ones multi-lobulai Their 
diagnosis is usually confiimed by finding hair oi sabaceous mateiial b\ aspiia- 
tion or m the sputum These are perhaps the more impoitant featuies noted 
111 these mediastinal tumois 
The liteiatuie has been 
vai lously i e v i e w' e d at 
11 1 egulai 1 n t e 1 V a 1 s by 
woikers wdio have been 
stimulated by finding such 
a case Chiistian,’ m 1907. 
lepoited in the Journal of 
Medical Re <;eai ch, an 
analysis of the foity cases 
wdiich he could find up to 
that time No fuithei com- 
plete leview of the hteia- 
tuie w^as made until 1916 
w^ h e n Hei tzler,'' in the 
Amcncan Journal of Medi- 
cal Sciences, lepoited a 
case and summaiized the 
litciatuie up to that time 
Again, in 1919, Hams,'' in 
the Ohio Slate Medical 
J out 11 a I , su])])lemented 
Heit/lei's bibliogiaphv by 
numeious otbei foieign 
lepoils w^hich had not been 
pieiiously included, and 
likewise included the cases 
occuinng fiom the time of 
Heit/lers publication 
Since ibe 01 igmal w 1 it- 
ing of this lepoit m 1922, Muipln has piesented a papei m which sexeral 
cases not picMoush lecoided are found Onl} one of these strict!} falls 
into the age gioup which we ha\e discussed but his own and one otlier aie 
both III childien undei fifteen and are for that leason mentioned for the sake 
id completeness 

Mnijiln s case unfoitunateh could not be confirmed histologicalh as 
she died befoic being opeiated ujion and jiost-moitcm was refusefl The 
(.asc was in a girl 01 thnteen and the couise was rapid, cocenng a iiciiod of 



Fig 10 Ctsc II Hiph nnd low power photomicroprTph*^ 
of lumor illustrTtinr the t\picTl pipdlarj arrant ement of the 
tumor cells 
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SIX weeks, strongly suggesting the possibility of a thymic or lymphatic tumor 
She was treated by X-ray, without benefit 

Kahn reports a case in a girl of fourteen, and Pohl,-’- m 1914, gives 
the details of a similar solid teratoma in a girl of ten His case came to 
autopsy and was proven histologicall} At that time he commented on finding 
only two other similar cases in the literature up to that time One of these 
was m a boy of fifteen reported by A^irchow,"* the other in an older patient 
Whittemore,-^ m 1923, gives the history of the case referred to from the 
iMassachusetts General Hospital 

Several other cases in adults have been reported No attempt is made to 
cite all of these in the appended bibliography, as this paper is intended only 
to record those cases occurring in children In this respect every effort has 
been made to make it as complete as possible, verif3ang the cases by referring 
to the original papers for the most part Unquestionably, omissions will be 
found, for as the data accumulates, cases under obscure titles will be brought 
to light Already the total of the reported cases approaches 125, and we can 
see that the condition is not so rare as it was thought to be, even ten years ago 
Conclusions Two cases of mediastinal tumors in children are reported 
The difficulty of differential diagnosis is emphasized, requiring the use of 
modern laboratory methods The onl)"^ treatment of these tumors is surgical, 
if they present symptoms due to pressure 

A review of the other mediastinal dermoid cysts and solid teratomata in 
children is presented and a discussion of their etiology is gnen 
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THE TREATMENT OF SUPPURATIVE PERITONITIS* 

By Joseph A Blake, M D 
OF New York, N Y 

The selection of this subject is not altogether my own I have been told, 
however, that there are still different views in regard to the treatment of 
peritonitis and that it would be interesting to compare my present views with 
those I expressed some twent} )fears ago 

In 1903, I read a paper on this subject before the Ameiican Surgical 
Association f and in another paper, read a year later,:|; reported additional 
experience with the treatment I had advocated In these papers a definite 
distinction was made between cases of diffuse peritonitis and localized peiito- 
mtis The term diffuse peritonitis embraced the cases of so-called spreading 
peritonitis, in which there is no limitation of the process by adhesions or 
gravitation but in which the limits are ascei tamable, and cases of generalized 
peritonitis in which no pait of the peritoneum excepting the lesser sac can 
be demonstrated as free from invasion The term local or localized peritonitis 
was applied to cases with abscess, in which there is a localized collection of 
pus with limiting adhesions 

Too much emphasis cannot be laid upon the differences in the treatment 
of these two groups A local peritonitis is essentially an abscess, a walled-oft 
process, and should be treated bv evacuation and efficient drainage Being 
localized, removal or suppression of its cause is not always absolutely neces- 
sar}^ In fact, as we know, it may add unjustifiable danger to the ojieration 

On the other hand, diffuse peritonitis is an unlimited process in that its 
cause IS still operating to promote its progression in both degree and extent, 
and therefore its cause should be suppressed or removed In diffuse perito- 
nitis the intensity of the process, except m the immediate vicinity of the cause, 
has raiely gone on to the point of necrosis and pullulation of bacteria in the 
tissues of the peritoneum, because the patients succumb before such a degree 
of infection becomes extensive In other words, the large surfaces exposed 
to perhaps ev^en a purulent exudate, even though irritated and congested, are 
contaminated rather than infected 

Rational methods of treatment must be based, with due consideration, 
upon these differences between localized and diffuse peritonitis Twent} vears 
ago almost universall} , cases of diffuse peritonitis were treated like cases of 
local peritonitis and as many drains were introduced as there were fossie or 
pockets 111 the peritoneal cavuty Sometimes glass, sometimes rubber tubes, 

* Read before the New York Surgical Society, Januarj 23, 1924 

jAxxals of Sergerv, August, 1903 

JNeu York Medical Journal and Philadelphia Medical Journal, November 19, 19^4 
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but not iinfrequentK gauze packings were considered pioper appliances foi 
diainage The role drains placed in producing traumatism and establishing 
infection was not appieciated Evisceiation and cleansing the cavity with 
sponges was frequently practised The mortality was distressing 

About this time Ochsner described his method of piociastmation m the 
treatment of peiitonitis which was based upon the principle that ph} siological 
rest of the alimentary tract tends toward localization and even lesohition 
of diffuse peiitonitis It w^as a gieat contribution to our knowdedge of the 
pathology and tieatment of peiitonitis, but I have ah\a}S belieced it should 
not be employed when the cause of peritonitis could be removed For, as 
has already been mentioned, the infected oigan fiom which the infection 
extends m a case of diffuse peritonitis continues as a souice of infection, and 
aieas which at hist are simply contaminated finally become infected Fuithei- 
moie, m those early da}s, opeiations foi localized peiitonitis, that is abscesses, 
weie attended by fai less moitahty than were those for diffuse peiitonitis, 
so that It seemed desirable to wait foi localization With oui piesent methods, 
I believe the conveise is tiue and that the piognosis of operations foi local 
abscesses, at least those of appendical origin, is moie grave than that of 
opeiations for the aveiage cases of diffuse peritonitis of similar origin 

The dangeis of piolonged suppuiation in the peiitoneal cavity may be 
divided into two categories, firstly, those arising from extension of infection 
such as portal phlebitis, subphienic and othei secondar} abscesses, peifora- 
tions and infection of othei oigans and all the othei sequences of chionic 
•sepsis, second!}, those caused by lepair oi by operation, such as adhesions, 
intestinal obstiuction and post-opeiative vential henna These dangeis aie 
as a lule avoided if an eaily opeialion is done and the origin of the infec- 
tion suppressed 

Mv contention as expiessed in 1903, m legaid to the usual cases of diffuse 
peiitonitis m wdnch the cause could be suppiessed, \vas that given a short 
ainesthesia and a quick opeiation the dangei of interference w'as much Ic^s 
than that of piocrastmation , and I do not believe an} leason has developed 
since foi changing that Mew% with the excejition of some cases of gonococcus 
and jmeumococcus peiitonitis which I shall considei latei 

One of the ad\antages of an eaily operation is the a\oidance of the 
neccssit} foi diainage Of the 32 cases of diffuse peritonitis reported by me 
in 1903 a comparison show'ed that the duration of comalescence m the 
undi allied was about three-fifths of that of the drained M} piactice was 
to use diains onl\ wdien the presence of neciosis or hemoirhage demanded it 
\ lule 1 had was that aftei remoMiig the cause and cleansing the peritoneum 
diainage should not be emplo}ed unless there were aieas of necrotic filirin 
such as foim the walls of an abscess or bleeding which could not be con- 
tiollcd except b} packing In other words if all of the peiitoneal surface 
was praclicall} alike, drains should not be used If in stiong doubt, drains 
wcie to be used When I speak of drainage I mean drainage of the peritoneal 
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cavity or parts of it In all my cases the wounds m the panetes were drained, 
the drams passing just into the peritoneal cavity This method has since 
proved to be correct in the treatment of suppuration of the joint and 
pleural cavities 

Abscess caMties, areas in which on account of necrotic fibrin or tissue 
continued suppuration cannot but take place, and leaking organs should be 
efficiently drained preferably bj, a doubled rubber tube, so that the necrotic 
material may be washed out as soon as it separates 

Cleansing the peritoneum is important if it can be carried out without 
causing injurjr or unduly prolonging the operation One would not tolerate 
leaving gastric contents, food, or fxces in the cavity, nor should one leaie 
quantities of blood or pus In 1903 , 1 advocated peritoneal la\age, using large 
quantities of saline introduced with a tube or poured from a pitcher and 
mopped out with gau/:e By 1904, I used a two-way irrigator, the excess 
fluid being removed b\ siphonage This was a great improvement oier the 
former method, as practicall} no traumatism was inflicted The present 
mechanical suction apparatus with which nearh' ever} hospital is equipped, 
affords a still more rapid and efficient means of cleansing, for the saline onh 
has to be poured m from a pitcher and almost as rapidly removed 

At present I do not attempt to be as thorough in washing out the caiiti 
as I formerly was I usually am content with rinsing the immediate Mcinit) 
of the site of operation unless I have reason to believe foreign materials or 
pus have been spread further However, considering our jiresent conception 
of contamination and infection, it would appear reasonable to remove contami- 
nation to the extent of our ability 

In some cases, such as almost moribund cases of appendicitis in which 
prolongation of the operation by every moment counts, all considerations as 
to ventral hernia or shortening convalescence must be disregarded and onl} so 
much done as is likel) to turn the tide of infection — simpl} a dram to the 
appendix, or if it is readily accessible its remoi al and a dram maj be sufficient 
Local drainage only should be employed Multiple drainage incisions are 
absolutely contra-indicated The chances for recover} are better if the 
outlying regions of the peritoneum are untouched Resolution throughout is 
more apt to result, and even if local abscesses form, they are more safely dealt 
with as they become evident The cases of so-called fiormo-purulent perito- 
nitis are cases in point It is foolhard} to break down the adhesions and 
either wash out or drain all the pockets The mortality although great, is less 
if the cause alone is remo^ed and the outlying pockets left to resolve or form 
abscesses to be opened later 

Ileus IS one of the most distressing and dangerous complications of 
peritonitis Usually of the paral}'tic t}pe alone, it may become iirtuall} 
obstructne more frequently of the angulation type, because of kinking at 
adhesions of the distended loops The other t}pes, except possibh that 
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caused by drainage lubes (compression ileus), do not particularly interest us 
111 the treatment of peritonitis itself IMany deaths attributed to the septic 
intoxication alone of peritonitis are immediatel} caused by ileus and its 
depressing action upon the vitaliti and lesistance of the patient It becomes 
the determining factor in the vicious circle of sepsis, meteorism, stasis, putre- 
faction of intestinal contents, septic intoxication If not piesent befoie 
opeiation it should larely occur after, for it is usually caused by uiinecessar\ 
roughness and thoroughness in operating When present befoie opeiation. 
It IS moie than likely iiici eased by the opeiation and demands serious con- 
sideiation Formerly, I was satisfied with opening the small intestine, empt\- 
ing the adjacent coils through the incision and then closing I ha^e come to 
the conclusion that this was bad suigery, because ineffectual and necessitating 
too much handling of the intestines I now introduce a 20 F to 24 F 
cathetei as near as possible, by guessing, into the middle of the ileum or 
distended coils of small intestine The wall of the intestine is inverted by a 
couple of puise-stnngs and no attempt to empty the gut is made at the opera- 
tion This diainage of the intestinal canal has saved almost moie lives, 

I believe, than have the diains put into the peiitoneal cavity At least, it has 
not killed so many My custom has been to leave the catheter open, it diaming 
continuously into a bottle by means of a connecting tube and extension, and to 

II ligate the intestine eveiy two or thiee houis with water, always leaving a 
few ounces remaining in the gut 

My routine tieatment otheiwise is the oidinary post-opeiati\e tieatment 
following abdominal opeiations, nameh, an ampoule of surgical pituitrin 
even four hours foi six doses, gastiic lavage and colonic irrigations when 
indicated In case of colonic iingations they should be timed to be begun 
fifteen minutes after a h}podeimic of pituitiin, in case of an enema, one-half 
houi aftei If 11 ligations 01 enemata are indicated after the initial six doses 
of pituitrin, an additional ampoule of pituitrin is gneii befoie each 

Refeience has been made to gonococcus and pneumococcus peiilonitis, as 
picsenting pecuhaiities which lequiic tieatment difteiing fiom the 01 dinar} 
t}i)es of suppuralne peiitonitis In both of these infections the organisms 
aie not so Miulent or so dangeious as are the pjogenic bacteria The chances 
of lesolution and locali/alion are accordingl} gi eater and the need foi earlv 
opeiation less The difficult} is in making a diagnosis If it can lie made 
and one is suic he is dealing with one of these forms, delay m operating is 
f 1 cquentl} ad\ 1 sable 

Pneumoccic peiitonitis ina} be idiopathic, at least no atrium of infection 
can be demonstrated and. therefoie, there is no adAanlage in, but on the 
othei hand, distinct contra-indications to operation before locah/ation has 
taken place and an abscess can lie ojiencd In cases of appendical origin 
which, in fact, arc general!} mixed infections of course operation to remoce 
the cause is indicated 
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In cases of tubal origin just as in cases of gonococcic peritonitis, if operated 
on dui ing the acute diffuse stage, I have found the mortality very high, unless 
the tubes were removed When the tubes were not removed, drainage was 
employed When the tubes were removed the abdomen was closed without 
drainage Most of the former died and all of the latter recovered The out- 
come of these cases again justifies the opinion that in diffuse, spreading perito- 
nitis, operation is not beneficial unless the atrium of infection can be 
suppressed, and also that drainage tends to continue and accentuate infection 
In conclusion, I wish to emphasize the importance of making accurate 
diagnoses so that operation when indicated, can be planned so as to eliminate 
the cause with the least loss of time and the least traumatism 

I shall also add that no absolute rules or maxims can be laid down The 
best results will be obtained by those who combine judgment and knowledge 
of the reaction of tissues and organs to infection and injury with diagnostic 
acumen and technical skill , which are in fact the attributes every surgeon 
should possess 
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THE VALUE OF THE RONTGEX EXAMINATION IN THE 
EARLY DIAGNOSIS OF POST-OPERATIVE ILEUS 

By James T C vse, M D 
or Creek, Mien 

SlurrON TO TI!r n\TTLL rRFFK rar>n>-OK or aONTf LNOLOG1, 

NOUTHUfv^rFRS jiforcM ‘•rnooL friiicvco) 


Theie are few incidents in the post-operati\ e cour^^e of a surgical case 
more distressing than the calamit> of acute intestinal obstruction As one 
writer has put it, after a patient has undergone the mental and ph}sical stiain 
attendant upon a se\ere 





/ 


suigical opeiation. and 
has just begun to feel the 
satisfaction and plnsical 
benefit consequent upon 
h a ^ 1 n g passed safely 
through such an ordeal, to 
be called upon again to 
submit to furthei greater 
surgical hazard is to 
stretch almost to the 
1)1 caking point the forti- 
tude and the plnsical en- 
durance of the hardiest 
it IS true this exjieiience 
comes to the suigeon with 
much less 1 requeue \ now 
than foimeil) thanks to 
numei ous impi o\ ements 
in the technic of jiiepara- 
toi\ and surgical treat- 
m cut Particularl) has 
this been true in our own 
surgical work since the 
abandonment of the prac- 
tice of prc-operalne cath- 
aisis As one familiar 
with the striking difier- 
ence in the peintaltic behriMor and gas-content of the gastro-inle^tmal tract 
«een with the X-ra\s in ca'-es with and m cases without purging the writer 
earh ndojited the plan oi "nmg no jirehminarc jircjiaration of the bowcL 
* Ut ul Itcio't the Western Surcical ''ocictx Dcctnibcr 
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other than by cleansing enemas, except in a ver) few cases where the history 
of the nature of the lesion seemed to call for a different program of prepara- 
tion for surgery ^ ^ 

The most experienced surgeon at times feels much uncertainty as to the 
nature of an acute abdominal lesion when charactenzed by apparent obstruc- 
tion of the bowel , and yet the patient’s chance of recovery depends most of 
all upon the early recognition of the fact of obstruction, should it pro^e to be 
a case of ileus If one delays long enough, following an abdominal operation 
, - ' . the occurrence of inhibited 




bowel actn it} , accom- 
p a n 1 e d by progressn e 
alidominal distention be- 
ginning within tventv- 
four hours, unrelieied In 
ordinary remedies, contin- 
uing in a most obstinate 
and progressn e manner 
during the second, third 
and fourth days mth 
rapid pulse, increase in 
temperature and rate of 
respiration, restlessness 
cold perspiration "vomiting 
of dark material, some- 
times with fetid odor, but 
\\ ithout the passage of gas 
01 fecal matter from the 
bowel with finally tense 
distention of the abdo- 
men lear es no doulit as to 
the existence of an acute 
post-operative ileus ’ Even 
intestine the passagc of gas and 
Satisfactory hovel 
movements does not ex- 
clude an obstruction vv hich may hav e occurred high up in the small gut This 
obstruction may be a paretic condition, due, for instance, to infection or it 
may result from mechanical conditions 

In the treatment of jiost-operativ e ileus early recognition of the condition 
IS of the greatest importance in order that the profound general depression 
attending the later stages of obstruction may be minimized or av^erted The 
effect of the time element in these cases is graphically shown in all statistics 
by the steady increase in the mortality' rate vv hich accompanies the lengthened 
interv al allow ed to pass betvv een the occurrence of tlie obstruction and opera- 
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tne intenenlion It is the purpose of this paper to describe a simple quick 
method ^\hlch is no\\ada>s unnersalh a\ailable for shortening the time of 
obser\ation before reaching a decision to interxene 

Xaturalh e\er} surgeon regards \Mth suspicion an} untoward pf)st- 
operatne s}mptoms, one or moie of which occurs to some degiee in tlie 
majorit} of alidominal cases A complaint of fullness particular!} m the 
epigastiic region accom])anied b} vomiting or fiecjuent gagging or gulping of 
small quantities of dark fluid, or an} one of a number of other s}mptomb 
belonging to the category - - - 

of symptoms of possible 
ileus becomes at once a 


cause of disquietude If 
twent}-four hours can be 
saved in leaching a deci- 
sion in a case requiiing 
furthei operation, great 
help has been rendeied 
The method hereinaftei 
desenbed can render such 
help 

While recognizing the 
comparative certaintv with 
which intestinal obsti uc- 



tion can be diagnosticated 
fiom the clinical and phv- 
s 1 c a 1 examination, the 
necessit} for making the 
eai best possible decision 
to opeiate oi not to oper- 
ate. impels the writer to 
ventuie to again call atten- 
tion to his experience m 
the emplo}ment of the 
X-iav examination as a 
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diagnostic adjunct m the^^e cases In 1910, he began the use of the X-ra} 
studv with the present technic m cases of suspected ileus esjiecialK when 
surgical mteifcrence was not clearlv indicated 'J iicse observations were 
icjioited in 1914. before the American Rontgen Ra} Societv and m 1915 at 
the ^an Fiancisco meeting of the American Medual Association J lie smi- 
phcilv and safetv of the procedure has been frcciv admitted bv a mimbei of 
piomment surgeons but i.athci extensne visitation among the leading bos. 
jiitals of this tountrv gives the imiiressum that tiie suigeons for the greater 
pirt continue <i]>eralmg late though witiiout exception flejirecatmg s-kIi late 
ojKMation and .'^dv(HMtmg enriv mtenention It requires no smd! degrts 
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of courage to face the patient and the friends and go in again aftei the 
abdomen has once been closed 

It IS not claimed that the X-ray test here desciibed will differentiate with 
surety between the paralytic and the mechanical forms of ileus, noi that the 
exact site of the obstiuction will be made clear, but the one essential fact which 
can be determined with reasonable assurance is the presence or absence of 

European surgical clinics 
Gosset of Pans is using it 
Guillaume (Bull et mem 
Soc anat de Par , vol 
xviii, p 511, Dec, 1921) 
notes that rontgenographic 
study of the gasti o-intes- 
tmal tract is rarely earned 
out in such cases, perhaps 
for fear of producing 
serious reactions by the 
administration of opaque 
test-meals Hower er, the 
ingestion of banuni-mi^:ed 
broth IS not necessary to 
the examination The 
films made with the 
patient in the supine posi- 
tion, without an opaque 
meal, leveal the contours 
of the intestine plainly 
enough to establish the 
diagnosis One of the 
German clinics has now 
studied more than a hun- 
dred cases in this manner 
The technic which ue 
first described in I 9 t 4 > 
with slight modifications made possible by improvements m X-ray apparatus, 
is as follows Counting the day of operation as the first day, given a patient 
on the third day after operation presenting symptoms suggestive of acute 
intestinal obstruction, the portable Rontgen apparatus now available in most 
approved hospitals is wheeled into the patient’s room, a fourteen by seventeen 
inch film with screen, in the proper film-holder, is slipped lieneath the patient s 
abdomen, the intenliac line being slightly below the middle of the film No 
diessings are lemoved, and, if the patient’s condition requires it, CNen tie 
bedclothing may be replaced once the X-ray tube is centred over the mi c e 
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obstruction Does it exist or does it not^ 

This method of study is gaining ground in 



Pig 8 — Acute small intestine obstruction upper abdomen 
^^tending gangrene of csecum in case of carcinoma of sigmoid, 
showing gas distended stomach and three parallel reaches of enor- 
tnouslj distended small bowel crossing upper abdomen Death 
in spite of operation 
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of the abdomen The patient is asked to hold the breath for a few seconds, 
the exposuie of two to four seconds is made, the film remo\ed and the 
apparatus taken from the loom at once The whole procedure need not 
requiie more than five minutes The film is at once developed, and it may 
he studied immediately after being dipped m the fixing solution Thus the 
surgeon may within fifteen minutes from the time he desires it study a 
rontgenogram of the patient’s abdomen, without any more distuibance to the 
patient than that incident to a slight change of position m bed No preparation 

of any kind is lequired 
The developed film 
will reveal at once whether 
there is any gas distention 
of the bowel or stomach, 
and if so, whether the dis- 
tention occurs m the 
stomach, or in the large 
or small intestine Enor- 
mous gas stretching of the 
stomach is occasionalh 
seen, and the absence of 
such a gastiic gas accu- 
mulation at once rules out 
post-opei ative dilatation 
of the stomach Small 
and large bowel may be 
distinguished by the char- 
acteristic outlines of the 
gas aieas The haustral 
mai kings as well as the 
peripheral distribution of 
the gas along the course 
of the colon rather than 
in the middle of the abdomen, are sufficiently characteristic to identify the 
large bowel Equally characteristic is the appearance of the gas-distended 
coils in acute obstruction of the jejunum or ileum, the coils are more or less 
parallel and the caliber of the small gut is increased to one and a half or 
two or e\en three inches as measured on the X-ray film, and when it is 
recognized that this film is a life-sized record of the actual measurements, 
with onl)^ slight distortion, it is easily seen that such mci eased diameters 
of the bowel shadows mean actual distention to the degree indicated It is 
seen that the distention is not confined to a short segment of the intestine 
but involves one or more feet, usually several loops Of course, a certain 
amount of post-operative distention of the small intestine is fiequently note 
vhere theie are no symptoms suggestne of obstruction, but in the serious 
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Fig h — A case in which the gas distention "VNas shown by the 
rontgenogram to mvoKeboth small and large intestine Under non- 
surgical treatment the gas distention was rehe\ed See Fig 12 
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cases the degiee of distention is at once apparent and suggestuc Parahtic 
ileus in some degree probabl} exists in a imicb larger pro])ortion of abdomi- 
nal cases than is usiiall} bebe\ed to be the ca^^e, relief being obtained 
during the post-operatu e routine management of the ca‘^e without beinir 
definiteb recognized 

The seiiatcd contoui of the small intestine is cbaracteri«:ticalh diffeient 
fiom that of the colon due to the markings of the bau^'tia cob, so that we 
should be able to recognize at once and diffeientiate acute i)ost-operati\e 
gastric dilatation and ob- 
struction in the small oi in 
the large intestine 

Obscrcation of the 
Ctccal region is esj^ecialU 
helpful, for if the crecum 
contains gas, it is not 
likely that the obstiuction 
is m the small bowel The 
case illustialed m Fig ii 
IS \ery instructne on this 
point Most of the gas is 
contained m the caecum, 

}et the coils of distended 
small intestine occup\ ing 
the left side of the abdo- 
men aie clearl\ seen Re- 
doubled eft oils to get the 
bowels to mo\e w'cic suc- 
cessful in this case, and 
the patient made an un- 
eventful icc(nei_\ without 
fuitbcr ojieratuc interfer- 
em e If tbci e bad not 
been j^rc^ent the maikcd 
dl'^tentIon of tiie c.ccum 
opciation would ba\e been 
uiged If the gas collec- 
tions as abo\c dc‘'Ciibed are seen to occupc the inuldle of the abdomin<il 
sb.adow while the flanks aie gas-ircc it is piobablc that the obsiructiC)n is m 
the low Cl ileum though not so low as the ilcoc.tcal \al\c W hen the gas areas 
^K<.up\ the tiue ]>c1ms and the middle of the abdominal sbadov. one ma\ 
su^'pea the ilcot.ecal icgion Intus'-u'^ccjHion ma\ be rciognizcd b\ cttlonic 
inieaion with an opaque enema In doubtful ca^cs the opaque enema m.v 
add to the infoimalion to be obtained frtun the X-ia\ «tud\ without emna - 
la^'^ment to the patient 
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If the observation of the gas-filled bowel (without the ingestion of barium) 
does not make clear the approximate location of the obstniction, time will be 
saved by proceeding at once with the barium enema to rule out colonic obstmc- 
tion If the entire colon fills, it is then recognized that the obstiuction must 
exist in the small bowel If the findings up to the moment are still indecisive 
and doubt as to the need of operation still exists, a small amount of barium 
sulphate, say half an ounce, may be administered by mouth in any medium 
which the patient will swallow These cases are often so doubtful from the 



i ^ 


clinical standpoint that 
final decision as to opera- 
tion IS postponed for a 
few hours in any case, and 
there is thus ample time 
foi some of the baiium to 
pass on into the small in- 
testine After a little 



Fig 13 — Case of ileus associated with peritonitis By experi- 
ence one comes to recognize that this type of hindrance is charac- 
tenzed b> gas distention both in the colon and m the small 
intestine and in spite of it partial success attends efforts to 
emptj the bowel 


experience, however, it is 
quite unnecessary to ad- 
minister any barium at all 
by mouth, the decision 
being rendered on the 
appearance of the abdomi- 
nal shadow with reference 
to the character and dis- 
tribution of the gas areas 
which may be present If 
non-surgical treatment still 
seems indicated, the prog- 
ress of the case under 
treatment may be watched 
by occasional films made 
to determine the progress 
of the small amount of 
barium which was admin- 


istered, or which may now be administered without fear Nevertheless, 


emphasis is laid on the fact that it is not necessary to administer baiium or 


any other opaque material m pursuing these studies, foi in the great majority 


of cases even the subsequent observations may be made on the gas appear- 
ances There is therefore no delay incurred, and no objection can be raised 
to the X-ray study of these patients on account of possible danger through 
dela)’’ or through the introduction of new food or foreign material into the 


digestive tract in the presence of possible obstruction 

It must be admitted that the employment of the above technic without the 
use of barium sulphate does not routinely gne satisfactory data unless tlie case 
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IS immediately post-opei ati ve Ihis is possibl} due to the fact that m nearly 
all post-operative cases, the bowel is practically empty, whereas in the other 
classes of acute intestinal obstruction, the intestine is often loaded n ith food 
icsidues Nc\ertheless, vhen used in conjunction A\ith an opaque meal or 
enema or both in appiopriate cases, the X-ray method gnes decisne informa- 
tion m ail} class of intestinal stoppage 

The wiiter wishes to again emphasize the statement previous!} made m 
this article that the suggestion of this X-ray method foi establishing a diag- 
nosis of ileus IS not intended to in am way serie as a substitute for the othei 
clinical methods already m general use, but this X-iay examination, earning 
with It so little disturbance to the patient, requiring no pieparation, and often 
giving such impoitant help, is suggested as just one more means of diagnosis 
in the hope of reaching moie quickly a definite decision Needless to say this 
lepoit is based upon a veiy extensive post-opei atu e X-ray study coveiing 
seveial bundled patients, the great majoiity of whom had no untowaid symp- 
toms dm mg then post-operatn e couise, the examination being made to estab- 
lish the 1101 mal post-operative behavior of the bowel and to ser\e as a basis 
foi the conclusions above expiessed concerning the lalue of the X-ray study 
111 the eai ly diagnosis of post-operative ileus 



SOME SURGICAL RELATIONS OF CHOLECYSTITIS-" 

By John B Deaver, M D 

OF Philadelphia, Pa 

The function of the gall-bladder is still a matter of controversy, however 
e\ idence goes to show that individuals get along quite well without it so that 
Ave do not as } et definitely know how essential a part of the human body it is 
But I often wonder whether one of the functions of this interesting organ is 
not that of forming a fruitful source of discussion among the profession 
The inordinate amount that is being written and spoken about disease of the 
Cfall-bladder and the extensive inr^estigations concerning its pathology, bid 
fair to exceed those Avhich hitherto attached to the appendix and to peptic 
ulcer In this widespread discussion it is well to remember that disease of 
one organ rarely fails to affect neighboring organs, thus illustrating the old 
adage that evil associations corrupt good manners 

This applies with exceptional force to the upper right abdominal quadrant 
Here within an area easily covered by the palm of a man’s hand we find the 
antrum of the stomach, the duodenum, the gall-bladder and bile passages, 
the head of the pancreas, the right kidney, the ascending portion and hepatic 
flexure of the colon, and finally a little further down the ubiquitous appendix 
If, in addition to this anatomic relationship, we consider the more or less 
common nerve supply to these organs and the more or less free lymphatic 
communication lietween them, we have an explanation for the striking tend- 
enc}'^ to associated disease in this interesting quadrant of the abdomen 

As in nearly all non-neoplastic diseases of the upper right abdomen, the 
fundamental cause of disease of the gall-bladder is infection, and whether this 
takes place by an ascending or a descending route or a hsematogenous or a 
lAmphogenous route, it is the cause of the inflammation which leads to 
disease of the gall-bladder The role the liver plays as the original distribiito’* 
of this infection is a paramount one in present-day discussions of this subject 
Bacteria are doubtless carried to the liver through the portal circulation, in the 
same manner as bacteria are continuall)^ passing through the kidney, and 
failing to be completely destroyed by the action of the liver are secreted in 
attenuated form, probably in the bile, as it enters the gall-bladder And if 
Sweet’s recently expounded theor}'^ that what enters the gall-bladder does not 
come out is correct, we have an eas}" explanation of some infections of the 
gall-bladder and the biliary tract 

But leaving aside this attractive theory, from a practical viewpoint A\e are 
aware of one or two important facts, namely, that owing to the interrelation- 
ship of the entire biliary system it is not difficult to suppose that infection 
within its confines necessarily affects its component parts, and secondly, that 

* Read before the Post-graduate School, Unnersit} of Pennsjlvania February 
8 1924 
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in view of this ^\e must expect more or less wide \anations m the clinical 
picture of cholec\stitis The picture is of course influenced In the extent of 
the lesions and the presence oi absence of stone formation Chnicalh, neaih 
ever} choice} stitis is a cholelithiasis In the Lankenau Clinic we find tint 
only about i8 per cent of the cases of cholec}Stitis arc not associated 
wnth gall-stones The clinical differentiation between a calculous and non- 
calculous choice} stitis is not ahva}S possible, for at least 70 pei cent of the 
latter gne a Instoiy of attacks of pain lesembhng gall-stone colic and about 
35 pel cent a histoi} of jaundice X-ra} diagnosis is not alwa}S lehable 
111 view' of the fact that not eiei} t}pe of gall-stone is demonstiablc In X-ia\ 
although It ma} confiim the cluneal suspicion of the presence of gall-bladder 
patholog} Another cncumstance that must be boine in mind is that it is not 
the ptesence of the stones so much as the complications and patholog} the} 
may cause that demands the surgical ticatment of cholec} stitis The theon of 
innocent gall-stones has long ago been pio\en a myth In W J 'Ma^o and 
olheis A careful histor} of the cases winch claim nexei to have had ain 
symptoms of gall-hladder tiouble will usualh icxeal some indication of the 
disoidei at a moie 01 less 1 emote pciiod befoie coming to opeialion 

Clmicall} also, neaily exen cholecystitis is associated xxith hejiatitis and 
oftentimes xxnth panel eatitis, although the degiee of inxolx'ement ma} be so 
slight as not to be diagnosablc, clmicall} Patholcjgically, hoxxexer, the hxei 
as I have fiecjucntl} obserx’ed, so often does shoxx such pionounced exidcnce 
of disease that one natural!} is led to beliexe that a piimar} infection of this 
oigan has extended to the gall-bladder, and in tuin from the gall-bladdci to 
the panel eas That infected bile is the geim cairiei and the Ixmjdiatic the 
loute It ])ursues is noxx being moie geneiallx iccogni/ed than foimeih 
Peisonallv 1 haxe adhcied to this thcor} foi a long time The serjuence of 
exents fiom a slight hepatitis to a panel eatic Ixmphangitis and clnonic pan- 
el catitis associated xxith a diseased gall-bladdei is demonstiable almost daih 
in mx clinics Archibald claims that the inflammation 111 the ])ancrcas max 
be due to the influx of bile into the panel eatic ducts, but expeiimcntal xxoiic 
by Mann and othcis has shown that this does not occur except under excep- 
tional cncumstance': such as xiolcnt 1 etching, xoiniting, etc In othei xxoids 
the nutation comes fiom the hmjihatics the iintation causes stasis of infected 
bile and the stasis sets up the xicious circle between the lixei. gall-bladder, 
panel eas and bile ducts 

dhe beaiing of this on the singer} of the gall-bladder is rcadilx seen 
ill that neither the hxcr nor the panel eas haxe as xet permitted anx direct 
suigical assault, and it is inainlx tlnough the gall-bladder that their disordeis 
can be .it tacked 

Although with the passing xc.ar'. f.amiharitx with the oper.ation of tholc- 
cxstcctomx has lemoxcd the technical disadxantagcs of the rariical compaied 
with the conserx.itixc o]>ei.ition ncxcrlhelcs'. the di'uissuui of cholecx steanmx 
7. Mas cholecx sto<:tonix goes mernix on in f.act seems to i>c undergoing srnne- 
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what of a revival at this tune It is not so much the immediate mortality of 
the two operations that causes the discussion, for m the hands of the expert 
there is practically no difference between the two, except that perhaps chole- 
cystostomy has a somewhat higher death-rate, due to the fact that most of the 
cases thus treated are more desperately ill than the ones subjected to cholecys- 
tectomy The mam question as to the relative meiits of the two operations, 
to my mind, are the function of the gall-bladder and the end-results of the 
two methods 

That the function of the gall-bladder is not a very important one is readily 
seen from several facts The diseased gall-bladder certainly does not func- 
tionate, nor does the retained cholecystostomized gall-bladder, bound down by 
post-operative adhesions, functionate, and furthermore, the majority of chole- 
cystectomized individuals get along lemarkably well without the organ 
Cholecystostomy, when there are no contra-indications to the radical operation, 
IS a conservative operation mainly because it conserves the gall-bladder for 
probable future trouble This is evidenced from the reports from various 
sources of the end-results of the two operations In my experience from 
four to eight per cent of the patients who have been operated for disease 
of the bile passages return for re-operation for symptoms of recurrence of 
the disease, and that of these about 8o per cent have returned after a primary 
cholecystostomy On the other hand, if the future trouble takes the form 
of common duct obstruction or of chiomc pancreatitis, the retained gall- 
bladder may prove useful for making a cholecystoduodenostomy, the indicated 
procedure in such cases But the question arises might not a primary chole- 
c3'stectomy have prevented such sequelae The most common cause of recur- 
rence after drainage of the gall-bladder is gall-stones, which have either 
persisted or have re-formed Of couise, it is not easy to determine whether 
the stones were overlooked at the first operation, but the impression is strong 
that they have re-formed, since many of the cases present so large a number 
of stones that it is scarcely probable that they could have been overlooked 
An3'^one familiar with gall-bladder surger3% however, knows how difficult it is 
to clear the two primary branches of the hejiatic duct, and how readily it mav 
happen that m attempting to do so, one or moie stones may be pushed upward 
bevond reach and later cause common duct obstruction, for obstruction of the 
common duct is the most frequent finding in these re-operated cases It is a 
well-established fact that in prolonged cases of s3TOi3toms of cholec3^stitis, 
the bile ducts become dilated and stones are apt to lodge in the recesses, so 
that the3" cannot alwa3's be detected or alwa3's removed at operation, and thus 
persisting, cause the recurrence of gall-stone symptoms The best proph3'- 
lactic for this is, ot course, earl3 operation before dilatation and irregularity 
in the lumen of the ducts have had a chance to develop 

The most frequent cause of recurrence after clioIec3 stectomy is adhesions, 
and the most serious in m3' experience of re-operated cases is persistent chronic 
infection, involving the pancreas 
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Adhesions cannot ahva>s lie pre^ented e\en with the most careful technic, 
and must be accepted as a post-operative possibility We cannot, ho\\e\ei, 
so easily lesign oursehes to the acceptance of chronic pancieatitis as a sequel 
to cholec} stectomy The condition is usualh a pre-operati\e one and can be 
avoided m most instances In earh attention to svmptoms of gall-bladder 
pathology Once established, chronic pancreatitis does not always }ield 
piomptly to tieatment in these lecunent cases, m the absence of the gall- 
bladder, drainage through the common duct affords lelief and often cure, liut 
the outlook for a permanent cine is not altogether encoui aging 



AMCEBIC LR^ER ABSCESS 

A REPORT OF TWO CASES OCCURRING IN CONNECTICUT 

By AIaxwell Lear, M D 

AND 

Earl S Merrill, M D 
OF Xew Ha%ev, Conn 

FROM TUE SURGICAL CLTSIC OF THE NEW HWEN HOSPITAL 

Inti odiictwn The occurrence of amoebic abscess of the Iner m two 
patients, in conjunction with a small local epidemic of nine cases of amoebic 
d3sentery m Connecticut, has brought to our attention a subject winch has 
hitherto received but little consideration in countries not infected with tropical 
diseases The clinical diagnosis and the treatment of this disease, as well as the 
climatology and patholog} , ha^ e been most completely covered b} Sir Leonard 
Rogers ^ m his Lettsonian Lectures in which he based his conclusions on many 
cases, under obsei\ation for a long time, in that excellent clinic tor tropical dis- 
eases, India Ludlow," Mebane “ and Hartmann-Keppel,^ have also reported 
fairh large series from tropical and semi-tropical countries, but the present 
epidemic, as far as can be determined, is the first to be reported from Connec- 
ticut The two cases of amoebic abscess of the liver herein detailed are there- 
fore presented in order to call attention to the importance, e^en in regions 
supposedly free from amoebic disease, of considering the diagnosis of amcebic 
abscess of the luer in patients with obscure infection in the upper abdomen 
In addition the marked adAantages of the treatment outlined b) Rogers,^ 
as compared with the methods which have been hitherto emplojed will also 
be pointed out 

Local Epidemic — The small epidemic of amcebic disease which occurred 
in Connecticut consisting of nine cases, was localized within a suburb a short 
distance from New Ha^en, and has been completed reported bj Blake” 
Se\en of the patients presented typical cases of amoebic dysentery, none of 
nhom de\ eloped liver complications The source of the infection was w'ell 
localized b} the Connecticut State Department of Health, and there has been 
no further spread of the disease The twm patients who were suffering from 
amcebic abscess of the Iner did not give an)'^ pre\ious history of intestinal 
disease but were admitted to the New Ha^ven Hospital wnth the sjmptoms 
of a subacute infection m the upper abdomen Our report wnll therefore 
consider these two patients, and wnll duscuss the surgical diagnosis, and treat- 
ment of this complication of amoebic dysentery 

Diagnosis In general the diagnosis of an unusual condition such as 
amoebic disease of the liver, receives from the profession a degree of con- 
sideration commensurate wnth the frequency wnth wdiich it occurs in that 
particular geographical area Thus, whereas solitarj Iner abscess should be 
considered first, in the differential diagnosis, if the patient w'ere In mg in 
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India, Korea, oi Panama, it is the condition suspected last, if at all in temper- 
ate /ones, Avhere tropical diseases are an extremel} rare occiiirence One has 
to dejiend, theiefoie, on all the factors general!} axaiialile in estahliMimg the 
diagnosis of an\ gnen condition, and these, together with the knowledge that 
uncommon diseases though lare, do occur should be of considerable assistance 
in arriving at a coirect clinical diagnosis 

The histo!} of patients suffeimg fiom amccbic disease of the Iner is one 
of a long-standing, debilitating infection, wuth oi without chills, and most 
fieciuently accompanied by 
a diurnal elc\ation of tem- 
peiatuic and maiked dia- 
phoiesis There is ano- 
rexia, loss of w'cight and 
asthenia, mai keel palloi , 
and laiely definite jaun- 
dice The past histoi} 
does not necessaiih in- 
clude attacks of d}scnlei}, 
and fiom this point of 
view nici} be misleading 
The plnsical examination 
demonstiates the points 
indicated by the Instoiy 
The jiatienl appeals sejitic, 
and has definite dulness 
and tenderness o\ei the 
luci legion, in fionl and 
postciioih, with a limi- 
tation of lespnatoi} 
moxements in some cases 
Ihcic IS a ilownw'aid ex- 
tension of the noimal Inei 

<! U 1 11 C S S foi <l X ai lahlc rir I — Cisl I Plitc of before optntion ho\ ini' hi) h 

chsiance below tlie costal 

maigin. but the iigiditx of the alidominal wall makes actual jialpation 
of the hxei diflicult The lahoiatoix examination is not consistent!} of 
assistance m eMablishmg the diagnosis The mine has no sjicciai significance 
in the disease 'i he stools max oi max not contain exsts or amreb.c so that 
the absence ot this miciostopic cxidencc upon examination of the f.eccs doe*' 
not pieclude a diagno-'is of aiiKcbic d}sentcrx neither does it rule out am of 
the complications of amrehi.isis d he blood examination is not consisientlx 
nuheatue of the picscnce or absence of amicbic infection, the xxhite cell couniN 
xnrxmg fiom the normal up to ^oooo In the presence of a Icukocxtosi-, 
there is generallx also an mciense m the jioh morjihomiclcar cells, but with no 
pionounced eosmoplnba Padiogiajilix can be of consuicrabic assistance, and, 
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in the presence of a well-establishec 
liver abscess, demonstrates a fixed, ele- 
vated diaphragm with the preservatior 
of the costo-hepatic angle (Figs i 
and 3 ) 

Exploratory puncture of the hvei 
IS advocated by workers m areas in- 
fected with amcebic disease, and this 
g procedure, m many instances fre- 
ri quently determines the diagnosis The 
g prevalence of amcebic disease in the 
■g tropics makes hepatic puncture a pro- 
§ cedure as frequently employed as 
thoracentesis Diagnotic liver puncture 
J cannot, however, be advocated as a 
freely applicable measure in countries 
S where the disease is rare, because of 
“ the dangers involved Rogers ^ quoted 
3 Hatch as having reported six fata! 
I cases of mtraperitoneal hemorrhage 
I following such puncture, in which no 
c abscess was found post-mortem, the 
S livers were in the pre-suppuiative stage 
g of hepatitis, and the disease could have 
i been cured medicinally Such results 
g* should tend to discourage a diagnostic 
s puncture of the liver, and where this 

-s disease is uncommon it would be 
> 

o preferable to make a small exploratorj' 
« incision, particularly in the absence of 
a definitely established diagnosis 
With open exploration the character 
<3 of the disease in the upper abdomen 
« can be established with safety, and the 
^ liver can then be punctured and aspir- 
ated, either at the same time, or at a 
later period, through an artificially 
established and well walled-off sinus 
Such a procedure can be carried out 
with a minimum degree of shock to the 
patient, and certainly without the 
hazard of fatal mtraperitoneal hemor- 
rhage from the liver 
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Treatment The most jm])ortant phase of the subject for consideration 
in this report is the method of treatment of amcclnc Iner abscess, as it is on 
this question that there is such a wide dnersiU of opinion 

Lomow' in reporting Ins one hundred cases, m winch he ad\ocatcd open incision 
and drainage for the treatment of anicebic Iner abscess, made reference to the po'.sihditj 
of the consereatnc method of aspiration in conjunction with the ine of emetine IIow- 
c\er, he emplojed the aspirator for the diagnosis onh. in si\t\ of Ins cases and the 
open incision and drainage of the abscess caeitj in the Iner for the actual treatment 
Hartmann-Keppel,^ in twentj-two patients resorted to emetine treatment, with or without 
therapeutic aspiration, while in some instances he emplojcd open incision and drainage 
of the liver sulistance His conclusions placed great importance upon the role emetine 
plajcd in the preeention, arrest and ultimate cure of amccbic Iner abscess He also 
emphasised the failure of surger\, namcK incision and drainage, in the two pitients 
in whom emetine was not employed In addition he pointed out the importance of a 
guarded prognosis in reference to complete cure because of the irequenc\ ot recurrences 
c\en in the most carefully treated cases 

Muiam,^ in fifty cases reported from the Goeeinment Sereice in Panama, in which 
the mortaht\ rate was "more than onc-tliird,” ad\ocated the open treatment In tuiie- 
diainage and fiequent irrigations The mortalit} rate as in other senes which h.i\e 
been reported, was moie or less influenced bj the condition of the patients at the time 
of operation, and those who were moribund would ha\c died even under the most con- 
servatne method of treatment Mebane’s' st.itistics, howeeer, are \er\ simil.ir to others 
in which the operation of incision and drainage of the Iner substance was cmplo\cd 

Rogeis,^ m a complete leview of the piohlem from e\et\ point of vie\v, 
at lived at the conclusion that incision and open diainage of amcebic Iner 
abscess was incoiiect in jjiinciple, and his aigument becomes ii refutable when 
one consideis the laige amount of mateiial wduch he studied Ills contlusions 
weie based on tw'O jjrinciplcs 

1 As soon as the fibrous Avail of the Inei abscess is formed, the destiuc- 
tion of the Iner tissue is halted This quiescent state pre\ails. as long as there 
IS not supei imposed a secondaij pjogenic infection in the abscess caMt\ 
lie established this ])Oint more cleaih In compaiing the relatne innocuou'^ncss 
of an amoebic abscess of the Iner containing eight ])ints of amcebic pus. with 
a small pAogenic abscess in the same Inei, which followed the open ojieration 
and which caused the death of the patient from '^ej^sis Rogers^ quoted 
bpcncei. of the Ro_\al Ainn Medical Corjis. who stated that “the chief cause 
of the high inoitahtA in this condition (Inei abscess), the sccondan infec- 
tion of the ab'-cess cacit) through the o])cn wound,' aftci the alnccss has 
been incised and diaincd In proof of this Jiiogeis cited the fact that S6 per 
cent of ciiltuies fiom the jnis obtained in aimeliic Iner abscesses of (be Iner 
was steiile at the time of aspnation, and that die bacterial growth in the 
remaining iq pei cent was possi),l\ due to incidental contamination, whereas 
the same patients, scccral da\s after the oj>en operation were all harboring 
a secondare pcogenic infection in the jircMOush uninfected abscess caMi_\ 

2 Ihe mortahtc of tlie aspiration method, as comjiared with that of'tJjc 
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open operation, was strikingly brought out in Table I of Rogers’ report’’" 
In this table, representing a series of two thousand six hundred and si\ty-one 
cases, from seven institutions, the open operation was employed with a 
mortality of one thousand five hundred and eleven, or 56 8 per cent On the 
other hand, m a series of one hundred and eleven cases, treated by aspiration, 
and medication with either ipecacuanha or emetine, theie were sixteen deaths, 
or 14 4 jDei cent It is interesting to note, that among the series treated bv the 
aspiration and medication method, there were patients of Thurston and 
Chatter ji, who had also contributed to the earlier series treated by the open 
drainage method Thuiston’s groups represented forty-five cases with eigh- 
teen deaths by the open method, and forty-eight cases with eleven deaths b} 
the conservative aspiration method, showing a decline in mortality from 40 per 
cent to 23 3 per cent , m parallel series, by the same worker 

These two related arguments can certainly point m only one direction, 
namely, that aspiration of the liver abscess cavity by the closed method obviates 
the danger of secondary pyogenic infection, and that the combined treatment 
by closed aspiration and emetine gives better results than the open operation of 
incision and drainage of the liver substance 

The development of the medicinal treatment of amcebic disease of the 
liver was very well summarized by Rogers, and he traced its evolution from 
early European practice in 1658, and its first use in India in 1660, down 
through the work of Abercrombie, Twining, Annesle}', Maclean, Docker, 
Parkes, Chovers and Manson, beginning with the early empiricism, and going 
through the uses of ipecacuanha, antimony, ammonium chloride, quinine and 
and final!) the refined alkaloid of ipecacuanha, emetine 

The treatment advocated by Rogers, therefore, very definitely improved 
upon the more radical open method, and the results of this lationale appeared 
particularly applicable to the well-established case of solitary liver abscess of 
long standing Our two cases stiikmgly illustrated the distinct advantages 
of the procedure, and in these patients, the explorator) exposure of the Iner, 
previous to aspiration, was necessarily diagnostic as well as therapeutic, and 
appeared to be the safer method to employ m a climate where tropical diseases 
aie rarely seen Although m our second case the possibility of amoebic liver 
abscess was considered, it did not appear safe in either of the patients to 
perform a blind exploratory hepatic puncture, particular!) m view of the 
degree of debilit) in which they came to us In both cases, a single aspiration 
and a double course of h)podermatic injections of emetine, to be detailed 
later on, proved sufficient for a cure, and to date both of our patients ha\e 
been free from an) recurience Both explorator) incisions were performed 
under a light gas and oxygen anfesthesia, and although the procedure produced 
a minimum of operatne shock, it obviated the danger of blind puncture and 
the consequent intraperitoneal hemorrhage A detailed report of both 
cases follows 


♦Table I A, p 574 
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case; kcpokts 


Cask I — H N, male age thirt\-six, a laborer, born m Greece, wa*; admitted to tbc 
medical service of the New Haven Hospital on April 25. 1922 At the time of admission 
the patient complained of pain m the right side 

IJtHoiy — The patient had been well until Januar\, 1922 at which time he noticed 
that he tired easily and had marked loss of appetite Toward the end of Eeliruars. 1922 
he began to suffer from a sc\ere pain m the right upper quadrant ot the abdomen The 
pain was not lancinating in character, and did not radiate in ain direction but was lairh 
constant There w'as no jaundice, no nausea, no eomiting, no diarrhoea and no cough 
There were no definite chills, but he had an afternoon temperature and protusc night 
sw'cats His condition grew' graduallj 
worse, and at the time of admission to 
the hospital he was quite asthenic and 
had lost about tw'clvc pounds in w'eight 
There w'as no pre\ious historv of 
similar attacks of pain, jaundice or 
dysentery and no important urinary 
history There was no history of lues, 
and the family history was alsonegatne 
Physical Eiammation — The patient 
was a poorly nourished man W'lth a 
sallow' complcMon but without jaundice, 
and he appealed quite definitely septic 
There w'as no gcneial glandular enlarge- 
ment The examination of the heart 
and lungs was essentiallv negatue On 
abdominal examination, the point of 
intcicsl W'as the right upper quadrant 
Here the liver dulncss began at the fifth 
rib and extended downwaid to about 
3 cm below' the costal margin, in the 
nipple line The mass below' the costal 
margin mo\td with inspiration but could 
not be definitely identified as the edge of 
the Inei The remainder of the abdo- 
men was essential]} negatnc There 
were no other positne points in the 
plnsical examination 

Vital Sigiii- — Temperature, 100° 
r , pulse, 120 per minute, respirations, 

20 per minute 

Laboialoiv llxammatwn — Red blood-cells 3632,000, white biood-cclh 8600, with 
75 per cent pohmorphonucleai s 18 per cent hinpbocetes 7 per cent large nionomiele irs 
and no eosmophiles Hxmoglobm 60 per cent 1 he red cells showed 1 general aehroini 1 
but there were no other posiiuo fmdmgs m tbc blood The urine md the >-tuols were 
negative Blood culture Widal, and W assernnnn were nemtive X-rn t'lnmunoi 
showed a nioderateh elevated right diaphragm md an enlarged liver tFie' i) 

Hie temperature continued to r inge Ijelvveen lexF and lov T with a 
fiuetuation m the pulse and lespirations and on the eichth do alter aimis'-'nn die jiitiiat 
was transfened to the surgical service 'oui was ojKr. ted uiki’i on the mllowm” 

Optiatixi \oti — \tter the usu il skm p'^eparition and unde’- g''-'o\e’< 1 msthesii 
the rmln upper (piadr mt of the abdomen v\ is op-ned thro''e’!i a hi"h sjjht r,,.j j 
mcisum The anterior wall ot the stmii <cn presented ,1 the n cis n 1 ..t (j 1 j , ,j ,jj 
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adhesions which extended from the 
pyloric end of the stomach toward the 
gall-bladder was divided Exploration 
showed the stomach and first portion of 
the duodenum and the gall-bladder to be 
of normal appearance and consistency 
The gall-bladder wall was not thickened 
and there were no stones palpable The 
w head of the pancreas was palpated 
^ through the foramen of Winslow, and 
tS nothing abnormal was found The liver 
g extended about four inches below the 
^ costal margin The lower portion of the 
3 right lobe A\as of fairly normal con- 
o sistency, but when the hand was passed 
c up over the surface of the right lobe, a 
S definite ring of induration was felt which 

5 was approximate^’’ twehe centimetres in 
J diameter The liver substance at the cen- 
a tre of the ring of induration felt rather 
c boggy A dull aspirating needle, on a 

0 twenty c c Luer syringe, was inserted 
■2 into the soft portion at the centre of the 
« ring of induration above described, and 

1 at a depth of about three or four centi- 
g metres beneath the surface of the liver, 
a a thick, reddish chocolate-colored pus was 
•S obtained, which had a faint milky odor 

6 About 1200 cc of this material was with- 
w drawm and the needle was then removed 
S The abdominal wound was closed in 

0 layers, and its upper angle was packed 
"I with a strip of gauze which extended 
gj dowm to the liver surface at the site of 

aspiration This packing was placed in 
order to establish a small, walled-off sinus 
tract down to the In’’er surface through 
^ w^hich further aspiration might be carried 
Q out in case it should become necessarv 
^ The patient stood the operation very well, 

^ and w^as returned to the ward in good 
J condition Soon after being returned to 

1 the ward his temperature dropped from 
1015° to 962° (Fig 2) He received 

2 his first dose of emetine hydrochloride, 

^ gr hypodermatically, at this time, and 

within about thirty hours his temperature 
became normal and fluctuated just below 
the normal line until his discharge from 
the hospital, twenty -one days after opera- 
tion The pulse curve also remained 
about the normal average throughout his 
CO IV alescence No further ampliation 
appeared necessary” 
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Post-opci alive Coin sc — The pus \\hich was a^^piralccl irorn tlic Incr abscess showed 
no aincKba! or c\sts The stools were consislenth negatne tor anioeb.L, and the patient 
rcccned one grain of emetine per da\ lor se\cn da\s lollowing operation Thi<^ course 
w^as followed by a period of rest of one weeks duration and then a <;ccond cour«^c of 
emetine, one gram i>er da>, totalling seven grains, was given IIis symptoms cntirclv 
disappeared, his general condition improved and when discharged from the hospital 
he was definitely gaining in strength He reported back to the out-patient depirtment 
several limes during the following month, at the end oi which period hi^^ gener il condition 
was excellent He was requested to return to the hospital lor rce^^ amination and 
appeared on April 27, 1923 At this time, about eleven months alter the opcnition he 
had gamed twenty pounds and had been perfectl} well during the entire period The 
physical examination showed the liver dulness to be within normal limits with the lower 
border of the area of liver dulness at the costal margin and the edge not palpable 
Examination of the stools at this time was also negative for amoeba; 

C\si II — M C, female age thirty-five, a housewife, born in Italv wa^ admitted 
to the surgical service of the New Haven Hospital on Eebruarv i, 1923 The duel com- 
plaint on admission was that of pain in the right side of the upper abdomen 

Ihsloiy — The patient’s illness dated back for about eleven months, to March 1922 
At that time she had had an attack of pain in the right upper quadrant of the *ibdomen, 
which was accompanied by general weakness and gastric distress, including nau^^ea, 
vomiting, and p>rosis There was no other intestinal disturbance and the bowels were 
perfectly regular, with the stools showing nothing remarkable There was no j.iundicc, 
and at the time of onset of the illness the pain did not radiate This condition continued 
for about six months, and in September, 1922, the patient had an cxploratorv lapiroiomv 
performed m another hospital The operative findings, as far as thev could be tiscertaincd, 
were negative, and the gall-bladder, appearing normal, was not disturbed The appendix 
which was bound down bv adhesions, was removed The post-operative course appeared 
to be uneventful, but the symptoms, of which the patient ongin.illv complained, persisted 
At this time, the pain began to involve the axillarv portion 01 the right chest and also 
radiated to the right shoulder The malaise and weakness increased, and the piitient 
began to have a daily elevation of temperature, with night sweats The nausea and 
vomiting continued and at the time of admission the patient had lost about twentv-five 
pounds The past history showed nothing important, except that there was no historv of 
anv intestinal disturbance, simulating dvsenterv, at anv time within the patient s meinorv 
Physical Examination — The patient was a poorlv nourished dessicited wom,ui who 
appeared quite septic She complained of severe pain m the right upper quadrant and the 
lower right chest There was no jaundice, the heart was nccaiive, the leit chest was 
also negative Ihere was marked tenderness m the right upper qu idrant, ant(riorlv and 
postcnorlv, which began at the eleventh nl) in the po^^ierior axilhrv line and extended 
dovvanvaid to the level of die umbilicus The lower i>ortion of the right client v is dull 
to percussion, and the breath sounds were suppressed from the lourlh nb downward 
in front and in the axillarv region The area ol dulness. craitinued downw«ird to ilioiit the 
level of the umbilicus and appeared to be due to the displacement or exten‘^ir)n 01 the 
liver downward The entire region described was tender to pilpalion, but there v is m 
arc i of extreme tenderness in the riglit co^lov ci tebr d rnele Otherwise the abdomen 
was negative 

I ital Sums — Temperature 100'^ E , puke, no per m.nute re^p*riti<pn jo nnnute 
I abofalnrx Examination — Red blood-cells t^fxiooo while b!^>^»d-celb io<;2o v ith 
<14 per Cent polvmorphonuclears 32 per cent hmphocvte*- \ jv.r cent 1 iree in< ’ ( la cie'ifs 
and no eo^inoplnles Hamoglobin 00 per cent The unne was ne^ntive, tie 
were not examined 

\-nn Exan luation — The lungs were cle'^r Init the r glit d 'pu^aarn v i the th "d 
mterspicc, dome-‘=haped, with nnrkcd fixaivn < Eitr 3} \\ itiaa iiu n \t 
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hours the temperature rose to 103°, with a corresponding elevation in the pulse and 
respirations An exploratory operation of the right upper abdomen was then decided upon, 
with a tentative diagnosis of subphremc abscess 

Opcj a five Note — After the usual skin preparation, and under gas-oxygen anaesthesia, 
a right sub-costal incision was made, parallel to the eleventh costal margin and continued 
down through the peritoneum A small amount of clear straw-colored fluid presented, 
which had no odor, and was apparently simple transudate Careful digital palpation 
through the peritoneal opening showed that the edge of the liver was adherent to the 
parietal peritoneum m every direction examined by the exploring finger, so that the 
general peritoneal cavity was completely walled off The liver was the only intrapentoneal 
organ present, and the gall-bladder and colon lay below the line of adhesion Lateralh, 
the kidney was palpable and it did not seem to he abnormally Digital exploration upward 
showed the lower margin of the liver to be free and soft for about two and a half 
finger's breadth, but from this point upward, toward the dome of the liver, the entire 
organ was very hard, with the area of induration definitely localized and outlined 
A dull aspirating needle was introduced into this indurated area, and after penetrating 
about four cm of hard Iner substance, a thick, reddish-brown fluid was obtained, and 
of this about 400 c c was aspirated The fluid had a faint milky odor and was homo- 
geneous in consistency The aspirating needle Avas withdrawn, and a wide strip of gauze 
tenting w^as placed m the posterior angle of the w^ound, dowui to the point of aspiration 
along the anterior surface of the liver, in order to establish a walled-off route for further 
aspiration, should any become necessary An additional stab Avound AAas made m the 
ninth intercostal space in the anterior axillary line, and this AA’^as also packed A\ith gauze 
doAATi to the surface of the liver, in order to obtain a more direct route for aspiration for 
future use There Avas no operative shock , the remainder of the aa ound A\'as closed m 
lavers, and the patient AA’^as returned to the AA^'ard in good condition Immediate!} upon 
being returned to the Avard her temperature dropped from a pre-operatiA’’e 103° to 95 5 ° 
(Fig 4) She AA^as kept AA^arm, and AAuthin about tAA^eNc hours the temperature gradualK 
rose to normal 

Post-opc) ative Com sc — The AA^ound healed pci pi imam Amoeba histolAtica A\as 
identified in the stools on Februarv 4 and 5, but repeated examinations thereafter up to 
March 2, 1923, the day of discharge, shoAved no amoebeC in the stools The patient 
receiAcd tAAo courses of emetine h}drochlonde, consisting of one gram per day for 
bCA^en da}s, an intcrA^al of rest for one AA^eek, and a second course of seven daA's similar 
to the first one The vital signs remained around normal throughout her conA^alesccnce, 
and she Avas discharged on March 3, forty-eight days after the operation, completeh 
cured The patient AA^as reexamined on April 27, 1923, and at this time, someAvhat less 
than three months since operation, she had gained about tAveh^e pounds, aaus in excellent 
general condition, and had had no recurrence of symptoms The chest examination A\as 
negatiA'^e , the edge of the liA’^er did not extend beloAV the costal margin, and the stools 
AAere negatwe for amoebse 


SUMMARY 

1 Amccbic abscess of the liver is reported for the fiist time in Connecticut, 
coincident Avith a small epidemic ot amoebic d}senterA 

2 The definite diagnosis of solitary amoebic liver abscess Avas in both cases 
established by exploratory laparotomy and aspiration In climates AAdiere 
tropical diseases are uncommon, this procedure is safer than a blind 
hepatic puncture 

3 Rogers’ method of treatment by aspiration and systemic emetine medi- 
cation is productive of better results than the open incision and drainage 
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method In the latter piocedure, failuie is due to secoiiflaix ])\(>genic infection 
of the abscess caMU 

4 A sti iking dro]) of the teinjierature tc) suhnfinnal imniedialel\ following 
the operation, was noted in both of the cases herein repoited 

5 Neithei of our ])atients leijuircd rejicated aspiiation and to date there 
has been no cMdence of lecunenee 
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TRANSVERSE INCISION AND DEPENDENT DRAINAGE 

IN APPENDICITIS^ 

By Alpha Eugene Rocket, M D 

OF Portland, Orfgox 

Proposcd operations based on plausible theory, supported as they fre- 
quentl}’’ are by a limited clinical experience have a definite place in surgical 
literature Only too often when more extensively tried and found wanting, 
abandoned even by their authors, or supplanted h}- improvements, there is no 
one to expunge the record which remains with the possibihtv of a disadvan- 
tageous retrial Converse!} an inadequate!} described or misunderstood plan 
of real merit may be overlooked 

In November, 1905, in the New York Medical Record, in an article on 
“Transverse Incisions in Abdominal Operations” I proposed^ after a briet 
trial, the removal of the appendix through a transverse incision across 
McBurne}’s point, the outer end being just above the anterior iliac spine 

In January, 1906, m the Annals or Surgery, Gwilym Daws of Phila- 
delphia, described a transverse incision for appendicitis In response to a 
leprint of my paper, which I sent him, he wrote, that in the mass of surgical 
literature he had overlooked my communication, but trusted that together in 
time we might teach the profession that this method had definite advantages 

It will be evident by reference to the original papers that neither Davis 
nor myself fully comprehended the possibilities of the plan Shortly after the 
publication of Gwilym Davis’ paper he gave up general surgery for ortho- 
paedics, and in 1918, to the great loss of surgery and all that it means in the 
relief of human suffering, he was taken by an untimely death My subse- 
quent paper before the Surgical Section of the American Medical Association 
m 1915, was without illustration If apology is due for again calling attention 
to this procedure m the light of a continued and larger experience, it 
would be that the incompleteness of previous presentations has left an 
unfulfilled dut} 

Although the external picture of the transverse incision does not readily 
appeal to the surgical imagination, if the operator will examine critically 
salient points of the surgical anatomy, he will be encouraged to venture on a 
method that I have never known anyone to abandon after it had been under- 

standingly practiced (Fig i) The oblique and transverse abdominal muscles 

have broad aponeuroses, the latter uniting and blending at the outer border 
of the sheath of the rectus, spreading oa er it anteriorly, and to a more limited 
extent posteriorly The aponeurosis of the external oblique is tlie longest 
of the three At the line of incision the fibres of the trans^ersahs and internal 
oblique muscles are directly trans^erse, and the internal oblique, though lar}- 

* Read before the North Pacific Surgical Association, December 8 , 1923 
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There is veiy little bleeding and neives are not severed Retractors are 
then placed at the inner and outer ends of the incision, drawing the lectus 
well into Its sheath, and unif}ing the obliquity of the soft muscles at the 



Pig 2 — a Surface location of the incision b The ke> at the inner border of the 
rectus c The peritoneal exposure 

outer side This opening may be made in about half the time required 
for any other incision The onR part cut with the knife is that abo\e the 
dotted line in Fig ib The resulting peritoneal exposure is illustrated 
in Fig 2c For the necessit} of anatomical clarity the inner retractor is 
represented by a hook in the illustration The peritoneum is now incised 
on the same line, and if desired the retfactors may be introduced within the 
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cavity This should be done with caution not to overexpose the viscera par- 
ticularly at the inner end When this is observed as it should be in purulent 
cases, the small intestine is seldom seen in the operative field Retrocascal 
and extreme lateral position of the appendix fuinish a large proportion of 
suppurative cases This may be for the reason that in this position the 
appendix has failed to follow the caecum in that complete rotation that 
constitutes normal position It is consequently more likely to be abnormal 
in shape, and to offer obstruction to escape of normal secretions or to fecal 
intrusion This in turn sets up an irritation that predisposes the appendix 
that IS retrocaecal, or in lateral position, to inflammatory attack I have no 
statistics on this point available, but the recollection of my personal experience 
would lead me to believe that this is true 

In almost all others except the extreme pelvic (2 or 3 per cent ), the 
appendix after detachment of adhesions can be lifted into the open incision by 
the finger without exposing the small intestine (Fig 3) Pelvic position in 
an acute appendicitis can usually be diagnosed before operation In that 
position the vertical mid-rectus incision should be made 

Diagnosis is as yet not entirely an exact science It may^ well be that the 
condition revealed through the transverse incision may make some other 
approach more suitable The time consumed, and the anatomical disturbance, 
have been minimal The incision may be eithei abandoned or enlarged, as 
the case requires By carrying the superficial part of the incision only to a 
desired extent through the fascia of the rectus toward the inner border, it 
may^ be extended either up 01 down, without violating the rules of good 
surgery^ in dividing nerves supplying the muscle 

In the great proportion of cases there is no packing with sponges to wall 
off the unaffected cavity The higher outer approach is the most diiect to 
the seat of trouble The centre of the incision is across McBurney’s point, 
which continues as tiul)^ to indicate the average location of the base of the 
appendix as when it was marked by that master surgeon Whate\er the 
diiection of the tip may be, this is the centre of surgical action This being 
so the purse-string 01 ligatuie may be applied with ease to the protruding 
CfCCum without bringing it forward from an infected to a clean field 

The lower border of the mesentery extends from the midline of the body 
outward to the csecum and appendix The small intestine is always at the 
inner side To locate the appendix, if it is not directly under the opened 
incision, insert the finger downward against the anterior wall of the cavity 
Pass it outward under the end of the caecum and then backward against the 
posterior -wall, and then bring it upward and forward, when it will curve under 
the free border of the mesentery, and locate or bring with it the caecum and 
appendix (Fig 3) 

Non-suppurative cases, or those where pus is still confined within the 
appendix, need give but little concern Recovery' is usually uneventful with 
any t3pe of operation In purulent cases the result may be different The 
term purulent must be taken to mean not onh gross pus, but the flocculent, 
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grumous, peritoneal exudate, common!} foul ‘smelling that is seen m the 
early stage of the more acute gangrenous appendices riiere is greatei need 
for dependent drainage of a septic fluid of this ^ort than iheic is for gross 
pus Sucli fluid may precede the piotectne distention and adhesion of niildei 
types, and for the first twelve hours deix^ndent diamage is of the high- 
est importance 

Diamage that is really dependent must be fioni the bottom ot the ca\il\ 
Capillary diamage may come from an} point nithin the range of cajiillan 
attraction Diamage by point of least resistance mil come when olhci 
avenues of escajie are lelatueh obstructed This is what takes ])latc when 
a confined collection of pus is opened during the perfoimancc of an fijiciation 
All thiee of these factois enter into the mechanics of abdominal diam.ige 

The type of diamage ^alles wuth the changing conditions incident to 
disease and lepaii b} healing When a cigaiette chain is inseited into a pus 
cavit}. It IS immediately actne In capillaiit} The eflicienc} of the caj)]!- 
larity begins to dimmish from the fiist moment This is due to the blocking 
of the meshes of the gau/e In the coipuscular elements, and In the eoagii- 
lation of fibiin This shoit period of capillar} diamage is often of gi(*at 
value It ])eimits intestinal distention and tempoiar} adhesion to block the 
way to inw^aid spiead of infection, and diamage then takes jilace aiound the 
outside of the obstiucted cigaiette, which then becomes the ])oint of least 
lesistance The cohesion of the smooth dram with the tissues oilers le'^s 
lesistance than the tempoian adhesion of the distended intestinal coils do 
peimit least lesistance diamage to be efficient, the dram must be loose '1 he 
last stitch aiound the chain had often bettei be left untied W lien now wc 
have dependent position added to least lesistance point diamage. we ha\e 
the most efficient t}pc. and the one that w ill so continue foi the maMinum liint 

Theie aie tw'O peiiods incident to the sui gen of su]>puiati\e appendicitis 
when dependent diamage is of Mtal impoitance The fir^-t is duting the 
lieifoimance of the opeiation Take the cen common location of an .ippin- 
chceal supjniiation at the outside of the c.ecum Let us Msuah/e the opeiation 
Hist desciibcd When the peiitoneum is exposed as illusti.itcd m I'lg ^ .md 
then incised as indicated, taking great care to begin at the outer end the 
confined pus ma} be hbeiatecl without an\ exjiosuie of the unaficcicd ca\ii\ 
W hen the point of least icsistance is in the dei>endcnt ]).‘ii the fir'-i imjtort.un 
life-saMiig step of the opeiation has lieen accomplished The opn.ition m i\ 
cud heic with diamage. but with a much greatci degree of '-lUtc than b\ 
am othei appioach it mac be cnmjiletcd b\ the iciiKwal ol llu .i])p ndix .m i 
dependent diamage The pune-sumg sutuie shoukl not !w d mi m im 
siippiuatne cases The manijnilaiion nccc'-stn to p] 
unwaiiantcd extension of the mfecied field 11k wall < 
too inflamed A sunjile ligature oi chiomic c.'tgut tdl- tl 
ma\ tlien place cig.irettc diamage I'caring m nimo tin I 
capilkintc pm dc'-enbed oi we mac at omt utiloi .> 
as illmtiatcd d he other jKia'd i^ when tlu cxudlar'ic 
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Fir 4 — The dn n has been placed the peritoneum closed loosely above it and the l-cy 
sutures introduced ready to be tied 
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ceases to be efficient, and it must come aiound tlie drain iii'-tcad oi tlironuh 
it Idere tine dependenc} added to point of lea'-t icsistancc i'^ an impcrtani 
factoi of safet} 

Efficient dependent drainage ma) be secured onl\ 1 )\ jilacing the jiaticnt 
in such position that the point of diainage is in the lowc'^t jiart <il the ta\u\ 
This may he obtained with the patient lesting comfoitahh on the •'kU and 
can lie secured through the outei end of a tians\ei''e mci^'inn ( I'lg o) Jn 
pus cases lequning drainage the question of ])li\sical comfoit ma\ he exceed- 
ingly important in consercing the Mtalite of the patient The tian^eei'C 
incision utilizes the same plan of opening the sheath of the icetu'' that had 
been pieMOUsly proposed h\ Wiei as an extension ot Me I’ui nee’s meision 
hut at different levels, and lequiiing a diffeient diainagc poMtion The* 
lines of these incisions and their i elation to each othei aic shown in 1 let i 
In the 01 dinar} semi-sitting jiosition the entiie basin ol the jiehis and jiait 
of the flank, aie below the lowei end of the incision 

In a compiehensne papei on “Drainage in \ppendieitis he Elheit 1 
Rub son, Ji . of Neev Yoik, m the Annals oi Si laa ite foi Dcccmhci loio 
thcie IS a ciitical analysis of 263 cases done at the Piesheteiian ITo'.pual 
that requiied inti apei itoneal diainagc The tepcs of incision u^cd eeeic 
McRuiney’s 176, Wiei 43 right lectus 30, median 9. Ivockee s 3. K, mime 101 
2, additional stab evound in flank foi dejiendcnt diainagc 10 We hchcec 
hoee^eeer, that in the aeeiage geneial piacticc the ecitieal light rectus i'< ukmc 
used than these statistics evould indicate 

It evill he ohseived m Ruhson’s talilc that a flank stab eeouiKl foi dejicndeut 
diainagc evas made m ten cases This is just eehat the transeeise mei''i''n 
jiioeides in all cases A stab eeound in the flank eeill not, hoeeeeci eiec* 
complete de])endent diainagc if the jiatient is jiione on the hack T he ])ost( n"i 
peleic hum foims a haiiici Instead of the inelficient incomplete diainagc 
in an uncomfoi table elexated jiosilion the tians\cise incision ])io\idcs efluicni 
dependent diainage in a comfoi table, latcial jiosUion th it most peisoim a—uini 
111 noim.il sleep In this latcial position with the U])])Ci jiait of the tiuni 
shghth laiscd. and comfoi tahl} siqqioited on two 01 thiec jnllow thcic .ui 
two inclined planes sloping tow aid the flank the abdominal clownw.ud fi'>m 
the di.iphiagm and the pehic downwaid from the bottom ol the jichic h '^in 
meeting the iqipei pl.ine at the outci end in the flank, which is then the 
lowest point m the abdominal caMt\ with the jiaticnt m the most comf<trt ihk 
position ( I'lgs 6 .mid 7) If diainage from the icgion of the diaj'hi.'am 
seems moie indicated, the head of the bed mac he i.nsifl on si\-iin n l.lotk*- 
without o\ CM coming the downwaid clramagc liom the •'Ulc 01 tin ochi- 
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1 )C tihef] througli an arc of 40' and the nghl dank nmII ‘•till he the 1 wc'-t 
point m the caMt\ The Mtal tune for complete dcjiendent flrainnee !'• iinine- 
dialeh after operation After one to ‘^excral dax*' when divientum hr^t .in<l 
adhesions later haxe limited the spread of ‘■eptic fliiuK the po-iiinn ot the 
jiatient max be adxantageouslx xaned as illustrated m I'igs o and 7 

At this stage caution should he ohscixed not to begin too eailx xxith tfioit'. 




6 tiul 7 — The Intern] po^^ilion inr dtptri’i 1 (Vnirnje o j ; 

f<;r cnjnforl 

to stimulate peristalsis It is best to endure for a while the d!‘'((imi<trt nf 
txmpanitis with its adxantageoiis blotkmg e>f the uninfcetcd peritone.d sur- 
faces. and the niodiulinn of niiftKn'nous nnliboflit's 
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the outer end thiough a short piece of Dakin tube in the standard way, but 
leave them untied until the caustic virulence of the sepsis has subsided 
Hernia is very rare after operation by this method, and then only where the 
virulence of the infection has caused sloughing of the fascia When it does 
occur, a sufficient time for the subsidence of residual infection should be 
allowed to elapse before any attempt is made to repair it 

I bespeak for this method of incision and dependent drainage a trial m 
the worst of suppuiative cases Its superiority in these will soon demonstrate 
its special fitness for the majority of others, until its general use will become 
a routine, as it has with me for moie than eighteen years 
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RECURRING HERNIA OF THE J)I VPHR VGM^- 
B\ Philemon E TiarbDvLL, M D. 

or I All Rni u, M \‘'S 

'j HR!,i, oj)Ciations ii])on tlie sime iiKliMdual loi iiaunialit hcinta •>! ilu 
diaphragm wilhm a ])enod of ihicc \eais ha\c pioMflcd lau oppoitunitics loi 
observation The suliject of this senes of mishaps, a Ian of fiw M.ai*' wa^ 
lun ovei h\^ an .lutomohile on Ma} ii. 1920 One wheel of a touiing lai 
])assed mei his uj)])ei abdomen jiiodiicing a uiptuic of the diaphiagm on tlu 
left side The condition was not discoceicd until januar\ 24, 1921 lo 
lelieve ohstiuction of the intestine wx* opeiated b\ the transthoiaeic ajipneKii 
on h'ebiuai} 23. 1921 This case with one other of similai oiigm in a child 
of tlnee and one-half }eais 1 lejxjited be foie this societc m jitne, 1921 
Doctoi O’Connell, of IhoMclenee, R I , icpoits the condition of his c.i'-c 
the coimgci child, as w'cll aftci thiee ceai^- 

'the older hoc dccclopcd acute iiUcstiiia! ohsti ueUoii on Xocemher ^0 loai nni' 
months .iftcr the first operation Lapaiolonic rtccaled a j^icat!} disundtd colon iro/n 
the deoe.cc.d \<d\c to <i point in the transceise colon which had heconu f \id in tin 
Mcinit} of the origin.d tcai in the diiphiapin L.eeostonn w is done md nt cfToit v o 
made to icduce the ohstiuction X-ia\ c\aniinalion then dunoii'-li ited in oh^tiiKtioii 
in the tiansceise colon He left the hospital DiccmlKi 11 at which imu his h‘<w<l 
niocements h.id hecoine normal Fi\c weeks later lie was rc idniitted tor ineompkti inlt'-- 
iinal ohstiuction the e.eeostonn actiiifj inteimittcn’K as a suet\ \al\e Ilu \ 

^ v.mitnHluvn show « ihi h.n mm mt<rr<tHffl m tht rtilmi tt < 
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We had good reports concerning the patient’s condition until November 30, 1922, 
ten months after the second operation, when he was admitted again because of abdominal 
pain and persistent vomiting While coasting during the previous afternoon he had taken 
a ** belly bumper ” whereupon he was seized with cramps and distress m the abdomen 
Upon examination there was definite evidence of peristalsis in the left chest as high 
as the angle of the scapula The csecostomy opening had entirely closed Recurrence 
of the hernia through the diaphragm was therefore obvious As a preliminary step 
the opening into the caecum was reestablished for immediate relief Five days later, on 
December 5, the diaphragm was approached by laparotomy The transverse colon was 
found to have passed through the diaphragm at the site of the original tear and held by 
adhesions about the opening The patient was in good condition We had become familiar 
with his measure of endurance, hence we felt that examination of the diaphragm 
similar to that made at a previous operation could be earned out with more accurate 
determinations Therefore, we walled off the stomach, spleen and bowel, and drew the 
diaphragm well down into the operative field An examination of this entire leaf was 
made as thoroughly as a reasonable time would permit The edge of the left lobe of 
the liver had entered the hernial opening Ha^ mg become fixed in this position it w^as 
separated and withdrawal! with some difficulty This w^as sufficient to free the colon, a 
long loop of wffiich w^as then drawm dowm through the opening into the abdominal cavity 

Examination of the diaphragm at the aperture revealed a thick cicatrix forming 
the inner edge of the ellipse with substantial body to the diaphragm adjacent, wffiile the 
outer edge of the ellipse w^as thin and the middle portion of the diaphragm perceptibly 
meagre This w^ould appear to indicate that trophic disturbances had followed injury to 
terminal branches of the phrenic nerve and w^arrant the supposition that, under sudden 
violent increased pressure within the abdomen rupture occurred by separation of die 
thin portion of the diaphragm from the margin of the old cicatrix On this occasion 
the opening w^as closed by interrupted sutures of chromic catgut reinforced by a running 
stitch of silk Electrical stimulation by the faradic current was applied to ^arlous 
portions of the diaphragm An immediate sharp conti action showing normal nerve irrita- 
bility w^as found along the course of the phrenic nerve, until it reached the cicatrix 
which ran almost transverse to the median branch Further examination revealed not 
alone the perceptible thinning of the central portion of the diaphragm in this case but 
a sluggish response to the electric current over this area, indicative of degeneration m 
the terminal nerve fibres and motor end-plates in the muscle Again as w^e approached 
the nm of the diaphragm contractility to stimuli w^as more pronounced but far less 
vigorous than o\er the unimpaired phrenic nerve The abdomen w^as then closed and 
the patient made an uneventful recovery, leaving the hospital on the tenth day 

A review of the events m the above case provides material for a three- 
point discussion of the subject of recurring traumatic hernia of the diaphragm, 
dealing first with the cause of recun ence based upon a study of the position 
and nature of the tear in the diaphragm as well as alterations of its innervation 
and tonicity , secondly, with choice in methods of approaching the diaphragm 
m order to repair the damage m similar cases, and third, with the technic 
to be employed in effecting a reduction of the displaced viscera and closing 
the rupture 

It IS probable that the line of division in rupture of the diaphragm from 
external violence more often follows than crosses the nerve fibres and vessels, 
yet it IS conceivable that instantaneous rupture from violence may not parallel 
the ner\es in the direction of the median or lateial lumbo-costal arches, but 
more probably intersects their course and results in injury to the terminal 
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blanches of the phienic. siifhcient to pioduce ti opine changes in the inuscula- 
tine of the diaphragm with at least a model ate degiee of eventiation as a 
consequence IMa} this not be tiue of the median bianch m paiticiilai ^ The 
findings in the abo\e case would appeal to lustif) this assumption, especially 
in the light of lecuiience of henna on each occasion aftei a nine months’ 
penod of appaient secuiit\ and the peisistence of a peiceptible eventration 
of the left side ot the diaplnagm Incidcnth , in this lespect, tiaumatic hernia 
of the Upe heie considcied difieis fiom congenital henna, wheie, owing to 
a deficienc) in the diaplnagm itself the teinnnal blanches of the phrenic nene 
remain intact but aie meiel_\ dn cited fiom then nonnal i elation to each othei 
In oidci to stud_\ the cfiect'^ of distuibcd inneixation of the diaphragm 
and Its ap])hcaiion in the case icpoiled abo\e. Di W'altei Cannon gi anted me 
the prnilege of conducting a senes of expenments with the cooperation of 
Dr Alexandci Foihes in the depat tmenl of Plnsiology of the Han aid 
Medical School The fiist experiment consisted in pioducing an opening 
10 cm long in the diaplnagm of a dog undei moiphine and ether anesthesia 
The line selected was about 5 cm to the left of the cesophageal opening and 
in an olihque anteio-jiostcnoi diiection The lesult of this opening w^as a 
definite ciqiphng of the diajihiagm Single make and bieak shocks produced 
a sharp leaction o\ei the area of the median side of the artificial opening 
while the same test resulted m a less \igoious 1 espouse o\ei the neive fibres 
on the outei side of the leai and a peiceptible slow'ing dowui of the 1 espouse 
of the musculatuie in the antenoi and cential jiait of the diaphragm The 
second experiment was carried out upon the diaphragm of a cat, in which 
one }ear ago the upper root of the right phienic nene had been cut By 
laparotonn both sides of the diaplnagm weie exploied with stimulating 
electrodes B} using single bicak shocks the contractions in 1 espouse to 
stimuli appeared to be normal 01 nearh so ocei the entire diaphragm The 
abdomen w'as then closed and a dissection of the left side of the neck w^as 
made Both roots of the left phienic nene w'eie cut The wfound w^as closed 
Ten da\s later the diaplnagm was again exjiosed In lapaiolom} Spontaneous 
contraction was seen in the right diaplnagm, none in the left Left side w'as 
Msibh flabb} as compared with the light and show^ed a tendency to rise 
wdien the right diaphragm conti acted, a phenomenon wdnch no doubt would 
be great!} increased wnth the abdomen closed At first, exploration with the 
stimulating electrodes In using single make and break shocks seemed to 
show a brisk response in the central pait of the right leaf and only small 
twutches in the same pait of the left Latei the central part of the left 
side show'ed faiily good contraction, but nowdieie compaiable to the response 
obtained on the right diaphragm In the vential area, there w’^as much less 
contraction on the left side than on the light About the iim of the diaphragm 
there w^as good contractions on both sides 

The observations indicate a distinct neive effect in the cential part of the 
left side, but much less vigorous than in the conesponding part of the right 

753 



PHILEMON E TRUESDALE 


diaphragm and an unimpaired nerve response about the rim of the diaphragm 
on both sides 

The entire diaphragm was then excised Stimulation was applied to the 
light central portion wheieupon the whole right diaphragm responded, whereas 
the response on the left side was scarcely perceptible The whole diaphragm 
was put m Zenkei solution and sent to Dr Stanley Cobb m the Department 
of Neuropathology at the Harvard Medical School Stained sections from 
the right leaf showed normal stiuctural conditions, while m the left diaphiagm, 
fiom which the phrenic nerve had been severed for ten days, evidence of 
active changes was present m the foim of early connective tissue proliferation 
The nuclei of the connectue-tissue cells were larger, more numeious and less 
deeply stained The muscle stiiation had not disappeared, but there was 
e\ idence of this alteration in its mcipienc} The silver stain used to determine 
the condition of the motor end plates failed us because we had preserved the 
tissue m Zenker’s solution instead of formalin 

Nevertheless, the evidence thus far accumulated has served the purpose 
of demonstiating trophic changes in the diaphiagm following nerve tiauma 
similar to that occuriing m other muscle stiuctures following injury to 
neive supply 

As a result of this change we have seen a loss m tonicity of the muscle 
bod\ of the diaphragm, with a moderate degree of eventration and a probable 
susceptibility to recurrence of heinia after sudden inciease of pressuie within 
the abdomen 

Innovation of the Diaphiagm In order to undei stand the alterations 
poisible in the musculature and function of the diaphiagm from injuiy to 
Its neive supply by trauma, it is necessary to know the source and distribution 
of the nerves which enter this important partition By fai the most important 
nerAe to the diaphragm is the phrenic which has its origin from the fourth 
ceiMcal neive, reinforced by small roots from the thud and fifth In a dissec- 
tion of these nerve roots m the cat we found only two cervical roots Neithofei 
(Neuhofer, P Mitteilunger Ans Den grenzgebieten Der Medizm und Chii- 
uigie, 35, 1922, p i) has demonstrated that to these nerves are attached 
the sympathetic fibies from the lower ganglia of the neck Below the phienic 
ner-ve puisues an antero-lateral course and pierces the diaphiagm at the 
junction between the musculature and the central tendon Under cover of the 
jieritoneum it splits into three branches a lateral, anterioi, and posteiior Ihe 
11m of the diaphragm is supplied by the lower intei costal nerves Meckel 
(Meckel, J F “ Handbuch der Meuschlichen Anatomie,” Berlin, 1S17) 
described these motor nenes m 1817 and Joseph Swan (Swan, Joseph A 
Demonstration of the Ner\es of the Human Body, London, 1830, p 29) 
wrote at length on this innervation in 1830 Hence this motoi intercostal 
innenation is pretty well established Ramstrom (Ramstrom Mittlg a d 
Grenzgeb dei Med u Chir , 15, 1906, p 642) goes further and sajs, “the 
mrercostals send not only motor but sensory nerves to the run of the dia- 
phragm The serous covering of the diaphragm in its central part is supplied 
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b\ the s\mpathetic and phienic, while the ^^^e lowest inlei costal neives supply 
its pel ipheial pail ’ Felix (Deutsche Zeitschiift fni Chiiuigie, 1922, p 171) 
in his expeinnental \\oik deinonstiated ceiy fine blanches fiom the phienic 
nene going into the peiitoneiim as well as into the pleuia of the diapluagm 
These seious endings of the phienic ner\e he with ^e^ few exceptions in 
the cential pait of the diaphiagm and again in the lumbai pait of this region 
Felix also deinonstiated that almost all the phienic blanches which have 
scnsoix endings in the seious cocci mg of the diaphiagm aie associated with 
the scmpathelic I'lc beheccs it possible that the scmpathetic controls some 
of the musciilatuie of the diaphiagm Fuitheimoie he points out the well- 
recogni7ed clinical fact that iintation of phienic nene endings produces pain 
hi the legion of the shouldci as obsened m subdiaphiagmatic abscess In 
addition Luschka (Luschka Xei mis Pin emeus Tubingen. 1853) has shown 
that 111 nation of the mtcicosal nencs to the diaphragm pioduces pain m 
the cpigastiium Undei these circumstances theie must be a /one in the 
diaphiagm nhicli when nutated mil pioduce pain that is local and pam that 
is lefeired aKo to the shoiildei Geihaidt (Die Pleuraeikiankungen Stuttgart, 
1892) found 111 four cases of diaphiagmatic pleuiitis abdominal pain as well 
as shouldei pam lie lefeiied the foimei soleh to the mtei costal nenes 
Mcchani'^ui oi Rupluic With these anatomical facts before us the 
ccents associated with luptuic of the diaphiagm aie moie easih undei stood, 
though curious and engaging Immedialeh follomng a lent m the diaphiagm 
theie IS a tendence foi the piessine m the pleuial and peiitoneal cacities to 
equalize d he noimal negatne piessuie in the thoiax soon equalizes with the 
positne piessuie of the abdominal caciU Upon inspiiation conti action of 
the noimal side of the diaphiagm inci eases the positne piessuie within the 
abdominal ca\it}, theiein jnishmg the swinging abdominal Msceial into the 
opening thiough the ruptuicd leaf of the diaphiagm Here the visceia aie 
helped along in the upwaid diiection be suction fiom the expanding thoiax 
aboce Thus a double foice immediateh comes into play, lesiilting in a tians- 
position of the abdominal cisceia As much passes through the apeiture 
fiom below as the si/e of its lumen peimits The lung on the affected s’de 
expands in piopoition to the free space in the thoracic cage Foi example, 
at the fiist opeiation w'e found the left chest cavity filled wnth coils of intestine 
and the lung on the same side in a state of comj^Iete collapse Duiing the 
second opeiation, the apeituie in the diaphragm w^as small and complete!} 
closed by a knuckle of intestine lieie the lung w^as expanding to the limit 
of space allowed alioc e the small amount of encysted fluid ovei the diaphragm 
The motion of the ciippled diaphragm w^as obseived to be limited ahvays 
Its relatne position w^as high wdien only an angle of gut closed the opening, 
pel haps noimal or leadily accessible from below^ wdien a loop of the colon 
had passed into the thorax, and completely fallen wdien a large mass of 
obstructed and dilated gut occupied the eiitiie thoracic cage Under the lattei 
circumstances the injuied leaf of the diaphiagm was forced into a state smiilai 
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to that of the abdominal wall in the presence of intestinal obstruction There- 
fore, it IS obMOUs that mam factors come into play, making the clinical 
picture of traumatic hernia of the diaphragm varied and of compelling interest 
Methods of Appioach The different methoas employed m approaching 
the diaphragm in our cases afforded an opportumt} for comparison under 
conditions that in man} respects were similar We learned at the first 
operation that reduction of a considerable length of incarcerated gut through 
the diaphragmatic opening by means of thoracotomy would be exceedingly 
difficult, if not impossible, unless the diaphragm was elevated to a considerable 
height by a finger hooked under the maigiii of the ring, thus creating a \acuum 
m the abdominal caMt} , that adhesions within the thoracic cage are more 
easily dealt with b} means of an intercostal approach , and that laparotomy m 
the absence of adhesions above the diaphragm is an equally good approach 
especially if the patient is a child It is a less disquieting means of access 
because it is a more familiar operation to the average surgeon The choice 
of method m approaching the diaphragm is more often an individual problem 
The surgeon will do wisely to select the method which best fits into his own 
scheme of things 

The method of closing the opening m the diaphragm has varied consider- 
alil} in the hands of different surgeons, owing to individual preferences and 
to the great variety in the types of herma 

Scudder denuded the edges of the aperture m the diaphragm and used 
catgut and fine silk for closure (Transactions of American Surgical Asso, 
\ol XXX p 428) 

iMathews (Trans American Surgical Association, vol xxxviii, p 620) 
employed mattress sutures of chromic gut to close the orifice in the dia- 
phragm and anchored the stomach to the suture line of the abdominal incision 
Arthur D Be^an (Archives of Surgery, \ol 1, no i, p 23) closed the 
opening in the diaphragm with interrupted sutures of Pagenstecher linen 
In two cases where a hernial sac existed he closed the opening of the in\agi- 
nated sac with catgut, but in each case exercised the piecaution of anchoring 
the stomach to the diaphragm or to the parietal peritoneum 

James F jMitchell (Trans American Surgical Association, ^ol xxxvni, 
p 623) closed the opening with catgut His suture line was so near the 
chest wall that he anchored it there with mattress sutures 

In the first operation we closed the tear in the diaphragm with a running 
suture of catgut reinforced by three sutures of the same material At the 
‘:econd operation we enlarged the opening, denuded the edges, then closed "w ith 
catgut and interrupted sutures of silk In the last instance we prepared the 
aperture in the same mannei and closed the opening with interrupted sutures 
of silk reinforced b} a running suture of chromic catgut 

It IS now about six months since the last operation and the child is once 
more apparentl} cvell 
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SUMMARY 

1 Rccunence of heinia of the chaphiagm aftei many months is a liability 
niespectue of the method oi siituie mateiial eniplo}ecl in lepaii of the 
henna oiifice 

2 Deficienc} m the miisculatuie of the diaphragm exists as a natural 
sequence of jnolongcd limitation of function oi of tiauma to teiminal blanches 
of the phienic nene oi of both of these conditions 

3 The method of appioach in dealing with henna of the diaphiagm may 
be selected to best adAantage aftei detei mining the diiection of gieatei accessi- 
bilit} and conditions to be met abo\e and below the diaphiagm 

4 Eaih ojieiation and the a\oidance of such activities as pioduce unusual 
inciease of intia-abdommal piessuie is the onl} safeguaid against lecuiience 
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A METHOD OF REPAIRING INGUINAL HERNIA WITH LIVING 
SUTURES TAKEN FROM THE EXTERNAL OBLIQUE TENDON 
By John Daniel McEachbrn, M D 

OF Winnipeg, Manitoba 

lECTUBER IN SURGERY, U\I\ EBSITl OF M\NITOB\ 

It will probably be generally agreed that recurrences after operation foi 
the radical cure of inguinal hernia, are much more frequent than a casual 
leference to statistics would lead one to believe Indeed, recurrence after 
- — opeiation for direct inguinal hernia 

in patients over fifty years of age is 
so high that some operators considei 
operation inadvisable in this class of 
patients unless there are special 
indications 

Recent researches m the use of 
living sutuies, especialN that of 
Gallic and Le Mesuner, have opened 
up a new field in the repair of heinial 
openings His experimental work 
has shown that “ sutures of fascia 
lata when placed m such a position 
that they receive an adequate supply 
of lymph, continue to live practi- 
cally unchanged ” When drawn 
through “ a tight needle hole they 
become folded into rounded cords 
and in the course of two or thiee 
weeks, become sui rounded with a 
vascular aieolar film which sends 
septa of similai tissue into the 
depths of the cord in the spaces 
between the folds A cross-section 
of the sutuie at this time and latei has the apiDearance of normal tendon” 
It occurred to the author while operating for inguinal hernia that use 
might be made of a sutuie from the tendon of the external oblique to repair 
the defect After experimenting on the fresh cadaver the method here 
described ^vas worked out I hare perioimed the operation four times on 
the Ining for indirect inguinal henna and have been impressed with the 
satisfactory closuie the method gnes I believe it insures that the inteiinl 
oblique will not become detached from Poupart’s ligament, rvhich operations 
for recurrent hernia have so frequently shorvn to have occurred 
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Technic A five- 
inch incision IS made in 
the usual site terminat- 
ing slightly below the 
pubic spine The extei- 
nal ling and the tendon 
of the external oblique 
up to Its oiigm fiom the 
fleshy belly of the muscle 
IS cleared One blade of 
a pan of blunt scissois 
enteis the external iing 
neai its iiinei pillai, and 
with the scissors follow- 
ing the diiection of the 
fibies the tendon is slit 
up to Its oiigin fiom the 
muscle A second inci- 
sion one-quaitei inch m- 

Fir 3 — SI)o\Mnr tin hcj mninr of iht first stitJi the nt idle p issint' tCl lial tO the filSt IS made 
tl conjoined tciKUni close to the puhis 111 

lliioiigli the tendon with 

a scalpel at a point about an inch abo\e the pubic bone The blade of the 
scissors is inserted into this incision 
and carried paiallel to the fiist inci- 
sion up to the muscular fibies \\hcie 
the strip of tendon is sexeied from 
Its musculai attachment In com- 
pleting the freeing of the strip of 
tendon belocc the incision at a point 
about half an inch fiom the pubic 
bone bends inwaid, thus gnmg the 
stiip of tendon to be used as a 
suture, a wide attachment to the 
bone (Fig i) 

The free end of the sutuie thus 
obtained is thieaded on a cuived 
needle with a large ece, and the end 
seemed against slipping out with a 
ligature of fine catgut The needle 
IS then passed through the conjoined 
tendon close to the pubis (Fig 2) 

This results in stiain being applied 
in the normal direction of tendon 
fibres, and should ensure that the 
suture will not be pulled from its 
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Fig 3 — Sho\Mni? the suturing of the internal 
oblique to Poupart's ligament completed I he centre 
stitch IS locked b> passing the needle through the 
suture and then through the loop 
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bonj attachment The needle 
now picks up the reflected poi - 
tion of Poupart’s ligament and 
the periosteum covering the 
pubic bone close to the spine 
The Intel nal oblique is diawn 
down to Poupait’s ligament 
with additional stitches as 
shown in the illustration (Fig 
3), the end being secured by 
drawing the suture through 
Itself, splitting the ends and 
tying them across in a triple 
knot after the method of 
Gallie After the knot is tied, 
a needle threaded with No o 
chromic catgut is passed 
through the knot and tied 
Additional security against 
the knot slipping can be ob- 
tained by passing the needle 
beneath the sutuie or through 
the adjacent portion of 
Poupait’s ligament and tying 
down the ends The edges of 



th6 external nhlimip nrp nn’ixr , 4 — Showing method of using an extra suture taken 

UIC exLCrildl OUlique are now from tendon of the internal oblique to close the upper end 

sutured external to the cord opening 


in the usual way In the cases in which I have used the method this single 
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suture taken from the external oblique tendon has 
been long enough to effectuely close the defect 
However, if an additional suture to close the upper 
end be required it can be obtained, by dissecting up 
the external oblique tendon from the underlying 
tendon of the internal oblique as far as the median 

S hne A slip of the internal oblique tendon is then 
® cut out, leaving its muscular attachment undis- 
turbed This suture is threaded on a needle as 


I'lG 5 — Diagram showing 
method of inserting fascial su- 
ture (i) Anchoring suture at 
Its commencement bv looping it 
through Itself (2) Fixation of 
suture at each loop b> passing it 
through itself (3) Fixation by 
transfixion and knot (4) End- 
ing of suture by passing through 
Itself, splitting and t>ing end in 
knot (5) Method of joining 
new suture to one that has been 
ii^erted (6) Join completed 
(Gallic and Le klesuner) 


before, the needle is passed through the cut edges 
of the internal oblique tendon, and then through 
the loop, thus forming a knot which prevents the 
suture pulling away from the muscular attachment 
The needle is then passed through Poupart’s liga- 
ment and up through the internal oblique and the 
end secured as before (Fig 4) The gap in the 
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tendon of the nileinal oblique fiom which the sutuie has been taken is closed 
with No I chiomic catgut 

Should the opeiatoi choose to leinfoice the repan with additional catgut 
sutiues I see no leason win he should not do so In the cases in which I 
have used the method the\ did not seem necessaiy and weie not used No 
difficulty has been exjiei lenced in uniting the edges of extei nal oblique tendon 
external to the coid without undue tension 

I ha\e tried a \aiiation of this method m the fiesh cadavei, in which a 
second sutuie nas taken fiom the opposite edge of the external oblique 
tendon, the edges of the external oblique m this case being united behind the 
cold I ha\c not used this method on the Ining 

The opeiation is simple, does not lequne a second incision to obtain the 
sutuie and, m the authoi's ojimion, should lessen considerably the iisk 
of lecuirence 
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CYSTS OF THE WOLFFIAN BODY 

By Frank Hinman, M D , 

Thomas E Gibson, M D 

A.ND 

Adolph A Kutzimann, M D 
OF San Francisco, Cal 

FROM THE DEPARTMENT OF DROLOGl UVI\ ERSITl OF CALIFORNIA 
MEDICAL SCHOOL, SAN FRANCISCO 

Thc extreme laiity of occurience of cysts of the Wolffian body (meso- 
nephros) and the paucity of repoits m the literature warrants the consideiation 
of such cases when they aie encountered For a thorough knowledge of 
these cysts as legards their character and location, one must bear in mind the 
retiopei itoneal development of the Wolffian body in the lumbar legion, its 
complex metamoiphosis, the renlarkable migration of its component paits and 
their ultimate fate, the atiophic changes which they undergo and, lastly, the 
vestigial remnants as they exist after complete development has occuired Ihe 
suigeon IS not fully efficient who does not bear in mind the pathological 
potentialities of the Wolffian body in the exploration of the abdomen These 
tacts, together with the confusion extant in the hteiature, the failure of te\t- 
books to considei the Wolffian body m differential diagnosis, rendeis impor- 
tant the consideiation anew The subject was lirought to our attention by 
the case repoited below 

The piesent tendency is to credit neaily all cystic letropentoneal tumors 
as ha\ing their oiigin fiom foetal renal elements, unless they aie definitely 
pi oven to lie associated with other organs Lobstein, m 1829, and later 
Witzel (Bauei ) weie the first to describe letiopentoneal tumors, they did 
not differentiate between the cystic and solid tumors and gave but little infor- 
mation as to oiigin Theie appeals to be some confusion as to who first 
pointed out the lelationship between these cystic tumors and the Wolffian 
liodv Kioenig ci edits Roth as having been the first to point out their true 
etiologv in 1881 (klaui}'), while Bauer says that Przewoski in 1886 was the 
initial ln^estlgatOl to call attention to their connection with the Wolffian and 
IMulleiian bodies These findings were latei confiimed by Obalinsky, Niosi 
and yon Hippel Since then but few cases aie to be found in the literature 
which show any true moiphological relationship All retioperitoneal serous 
c\ sts reti operitoneal c_\ stadenomata, etc , unless definitely associated with an 
organ, are put 111 the same gioup by most authors 

Case * — L D male white, age twentv-seven months, was seen because of a 
swelling in the lower left flank The familj history w'as negative except that the father 
had been treated for lues The past history showed the child to have had a normal 
feeding and developmental course There was no history of any disease 

* This case is reported bj courtesA of Dr Richard T Tomlinson, San Francisco 
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The present illness bei’an about six months pnoi to operation when the mother 
noticed a small swelling in the legion of the left flank This gradually increased m size 
until at the time of opeiation it was the size of a small orange The mother states that 
at no time weie ihcie an\ gastio-inlestinal oi uiinai} signs and symptoms No hiema- 
tuiia noi othei utmaiy signs wcic noticed The child appeared happy at all times and 
ne\cr seemed in distress Iheie was no loss of weight noi signs of emaciation, except 
that the mothei thought the child to he a little pallid 

I he plnsical examination showed the child to he well developed and nourished Ihe 
abdomen was flat, solt and 
teinpanitic thioiighout No 
aieas of tendeiness wcicmadc 
out Palpation of the left 
abdomen easih leecaled a 
painless tumor about the si/e 
oi an oiangc which was lieeh 

inoeablc ballotablc and seemed ' 

scmifluctu.int in consistence 'x. 

The left kidnee was not lelt / ^ ^ a 'JL 

The lemaindei of the exaini- 
intion was negatne 

Rontgtn-iae examination 

of the abdomen showed some r “ ^ 

\agucK outlined mass to the ' ^ > . fr^ ^ 

left of the spine opposite the \ vt ^ 

third and fouith lunibai \eite- '<W 

brae The uiine exaiiiination ’ 

was negatne *' ' / 

The case was seen in con- \ ^ ' 

sultatioii with an uiologist ' ”” ' 

and It was decided that the "" 

tumor mass was m 110 w.n 

related to the uim.iie tiaet ^ 

A diagnosis ol clnlous 01 dei- 
moid c\st was made and opei- 

atlOll ad\ iscd ^ — Pliotopnph showsna csterml aspect of W^olffian body 

Operation was pcifoillied ‘^'St llic cmtics ot the larger and smallei cests communicate 
, , , The 1 irger c\ st measures 6 ' cm in diameter the smaller 2 cm 

under gas and etliei .111, c's- 

thcsia A niidlme incision 12 cm 111 length was made The peiitoneal contents w’cre 
found to be 1101 mal The lumoi mass was easih lelt and found to be situated retro- 
pciitonealh just caudad and somewhat anterior to the left kidney No relationship to the 
left kidnee could be made out Ihe posterior peiitoneum w’as then penetrated and the 
tumor found to be a c\st about 6 cm m dianietei No pedicle w^as found but the attach- 
ment was In means of a bioad base rctiopciitoneallj Adjoining this cyst w^as found 
a smaller cyst about i to 2 cm m diametci The cystic mass w'as easily shelled out and 
closure made in the usual manner The convalescence was uneventful, the child leaving 
the hospital on the eighth daj' post-operatively 

Pttiholocjica! Repot t Gtos <: — Specimen (Fig i) consists of a tough, thm-w'alled 
sac in tw'o parts which communicate w'lth each othei The larger measuring approxi- 
mately GYz cm and the smallei 2 cm The thickness of the w^all varies considerably, 
but for the most part is of paper thickness and at 110 point is moie than 5 min The 
lining of the two parts is smooth and shmjf, the contents a thin straw-colored fluid 
Mict otcopic — Sections of the wall at the thickest point to show the lining of both 
cysts, reveals a rather dense fibrous w'all and a very dense hyalmized connective-tissue 
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lining Throughout the connective tissue of the vail are a multitude of small or large 
ahcolar structures lined by a cuboidal or low columnar epithelium, numerous structures 
resembling quite closely the glomeruli of the kidney and a multitude of large, quite thick- 
walled vessels (Figs 2, 3, 4) An occasional large microscopic cavity vhich prob- 
ably represents a small cyst, shows an epithelial lining varying from a single to se\eral 
la3ers and taking mostly the low cuboidal form The structures described in the vail 
represent primitive glomeruli of the Wolffian body and primitive tubules The picture 
is typical of that ot a retroperitoneal cyst arising from the anlage of the Wolffian bod\ 

Diagnosis Retroperito- 
’ T" neal cvst of Wolffian bodv 

origin 

Pathogenesis — Intra- 
abdominal cysts of 
\arious types form the 
subject of a Aolummous 
literature, chiefly Euro- 
pean They are reported 
as having origin in nearl} 
every structure within 
the limits of the abdo- 
men, mtra-, extra- or 
retro-peritoneal Thus 
there have been described 
pancreatic, OA^arian, par- 
ovarian, renal, perirenal, 
pararenal, mesenteric, 
peritoneal, omental, 
o ni p h a 1 o-mesenteric, 
retroperitoneal, Wolffian 
bod} (mesonephric), lymphatic, dermoid, hepatic, ecchmococcus, chylous, 
serous uni- and multilocular cysts, benign and malignant c} stadenomata, as 
well as cysts arising from remnants of the Mullerian ducts 

Due to the remoteness in point of time and the obscurity which ^ells the 
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Fig 2 — Microphotograph (Iot^ power) showing thickest portion 
of cjst wall \ dense hyalinized ia>er of connectne tissue lines 
the c>st ca\it> Note priniiti\e glomerular and tubular structures 
scattered throughout cjst wall 


origin of man}’’ of these cysts, great confusion has arisen as to their true 
nature and pathogenesis It has, therefore, been impossible to review the 
literature with the hope of selecting those cysts of definite mesonephric origin 
This difficult} arises not alone from the \ariet} of locations these cysts mav 
occupy, but from their variegated histo-jDathological structure as well A 
cyst may be situated in the fused la}ers of the mesocolon and delude the 
surgeon into beliei mg them intrapentoneal , or may so closely approximate 
the gut as to suggest an enteric origin Moi cover, the histological structure 
ma} present a ^arlet} of pictures quite contrary to that of the normal meso- 
nephric elements 

There exists one definite criterion which denotes a given c}st as being 
of mesonephric origin and that is the presence of primitne glomeruli or 
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leiial tubules in the c}st wall (the cyst, of couise, being independent of the 
kidne) ) This type of c\st is of the gieatest laiity, only four cases having 
been lepoited on the Ameiican continent (Mauiy) The hteiatuie, however, 
abounds with lepoits of cysts which piesent none of these stiuctuies and 
\et aie consideied as being of Wolfhan oiigin, eithei on mere supposition or 
leasoning by a piocess of elimination It is highly piobable, and more evi- 
dence IS giaduallv being collected to suppoit the view, that a great vaiiety 
of c\stic and solid neojilasms of the letiopeiitoneal space m i elation to the 
adienal. the kidne\. the 


broad ligament, spei - 
matic cold, epididymis 
and possibh the testicle, 
ha\e their oiigin in 
Wolffian bod} lemnants 
In the last anahsis the 

r 

etiology of testicular 
tumors remains iinknow n 
and the theoi\ is tenable 
that such tumois ma\ 
arise fiom remnants of 
the Wolf { 1 a n bod} 
Bland-Sutton has sug- 
gested the paraduhinis 
as the origin of certain 
testiculai neoplasms In 
a preMous report f the 
literature on d e r m o i d 
cysts of the spermatic 
cord has been re\iewed 
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Fig 3 — Microphot oj^rTph (low power) of area from cyst wall 
^howinp well formed glomeruli A, and tubules B, resembling closely 
the adult structure 


and then oiigin consideied Staehhn emphasues the fact that the pionephiic 
poition of the Wolffian duct aiises in pait fiom piimitive ectoderm and sug- 
gests this as an explanation of \arious dermoids seen within the abdomen 
and along the spei matic cord In the complex development of the urogenital 
tract there undoubted!} exists abundant oppoi tunities foi maldevelopments, 
while the numeious foetal remnants left ovei m the piocess of development 
afford an attractive explanation foi these cysts Definite evidence in support 
of this hypothesis is furnished by the fact that mesonephiic cysts are of much 
greater frequency in the female sex, a fact explained by Mauiy as being due 
to the relatively greatei amount of Wolffian body lemnants existing in the 
female as compaied to the male The lattei utilizes most of his primitive 
urinary excretoiy appaiatus m the formation of the vas defeiens and 
epididymis, whereas m the female the majoi portion of the Wolffian body 
remains vestigial 


t Hinman and Gibson Tumors of the Spermatic Cord, Epididymis, etc Arch Surg , 
January, 1924, p 100 
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It was stated above that the mesonephros dehnitely gives rise to cyst for- 
mation, as shown by the finding of retroperitoneal cysts with primitive 
glomeruli and tubules m their walls These constitute an extremely small 
gioup and to these must be added a relatively larger group of retroperitoneal 
c}sts which do not exhibit such structuies but exhibit a moie or less fibrous 
wall with an innei epithelial lining, varying from a simple single layer to 
cvst adenomatous structures Reasoning b)'^ a process of exclusion, Jacquot 
and Fairise. having made a careful study, have shown that these also must 

be considered as being 
derived of the Wolffian 
body Mauiy has stated 
that one is foiced to the 
conclusion that all retro- 
peiitoneal cysts not aiis- 
ing from retiopeiitoneal 
organs ai e genetically 
Wolffian jacquot and 
Fairise have repoited 
such a case in an eigh- 
teen-year-old female, a 
large cyst containing 4 to 
5 litres of fluid, situated 
between the la}eis of the 
descending mesocolon 
They supply a very com- 
prehensive bibliogi aphy 

Fig 4 — Microphotognph (high po-nen of area from cvst wall , p,np-,,T thp litpiature. 

showing more or less differentiated glomeruli in a matrix of connect- LllC liLC 

i\e tissue collecting With their own, 

foul teen cases which thev consider definite Wolffian cysts 

Cluncol — Eliminating the solid retroperitoneal tumois, there remains but 
a \er} small gioup of cystic tumois If we further eliminate such cysts 
■whose structure morphologicall} gne us no clue as to then oiigm and confine 
oursehes to such as do show definite embiyologic stiuctures in their walls, 
it IS at once apparent that such tumors are exceedingly lare Due to the 
confusion in the literatuie and the entire absence of clinical statistics relative 
to incidence no definite statements can be made Suffice it to say, cy'stic 
tumoi s similai to the one reported, are most rare 

As fai as we can determine they occur almost always in the female Nor 
are the\ confined to any particular peiiod of life as indicated by Maury s 
case and ours The former occurred in a woman of twenty-eight y^ears. while 
the latter ^^as found in a male child of twenty^-seven months The v'oungest 
case in the literature is one of ten months, reported by Alban an, while Kast 
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has leported one in a woman of slxty-fi^e yeais Foi the most part it can 
he said that they occui chiefly during adult life 

The symptomatolog}' is piactically limited to physical signs, especiall}’- 
while the tumoi is still small Due to the dnersified locations, the symptoma- 
tolog} ma} be vaiiable Then beginning is slow and progressive and may 
therefore pass unnoticed at fiist The occui rence of a blow or fall may 
quite accidentally call attention to such an abdominal tumor In children, 
as}mmetiical prominence of the abdomen ma} cause the parents to examine 
it Onl\ when a laige ^ 

size has been attained do 
we begin to get subjec- 
tnes}mptoms A sensa- 
tion of fulness vith some 
dull painful radiations m 
the lumbai legion ma} 
attiact attention to the 
tumor Attacks of icnal 
colic ha\e been noted in 
some cases piobabh due 
to uieteial compiession 
As the tiiinoi inci cases 
in size the ajipeaiance of 
pressuie signs may be- 
come appai cut Again 
the location of the tumoi 
IS the mam f a c t o i , 
tumors in the renal oi 
periienal position may 
gne a neuialgia of the 
twelfth doisal nei\e, then again the situation ma} be in such i elation to the 
uieter as to jnoduce sxmptoms of h}dronephrosis Compiession of the left 
renal or speiinatic vein may lead to \aiicocele formation Large tumoi s 
situated in the pehis may lead to oedema and \arices of the lower limbs 
Rarely do ascites compiession of the poital vein oi intestinal obstiuction 
occui If the latter is piesent the S}mptoms will be those of a chionic 
obstiuction Attention has also been called to the fact that uiinary fiequenc} 
may be caused by piessuie on the bladder Fiom the signs noted, it is 
apparent that exclusive of the size of the tumor itself, the subjective and 
olijective signs and symptoms are essentially those of piessuie That they 
ma} attain a huge size is noted by the fact that some cases have reached 
the capacity of ten litres 

The diagnosis is essentially one of exclusion The making of an exact 
diagnosis is therefore a diflicult one Cases as a lule are only correctly 
diagnosed at opeiation or latei by the pathologist If an urological m^estl- 









Fig 5 — iMicrophotoprnph (lou po^\er) of area from kidney of 
20 mm human cmbrjo shoumg resemblance to structure m wall of 
\\ olHjnn c \ st 
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gallon excludes the tumor from the urinary tract the differential diagnosis 
still rests on a large number of possibilities such as movable spleen, Riedel’s 
lobe of the liver, adrenal tumor, solitary cyst of the kidney, benign and malig- 
nant pen- and para-renal tumors of a solid nature, lipoma, ovarian c\st, 
pancreatic cyst, lymphatic cyst, enteric c>st, omental c}st, etc The history of 
a long duration is a factor against malignancy, yet certain of these c} sts of an 
adenomatous type may become malignant, resembling ovarian cysts in this 
respect These cysts when small are generallv freel} movable Likewise the) 

are generally smooth in 
outline, a point against 
solid malignant tumors 
In view of the extreme 
difficulty of clinical diag- 
nosis, the surgeon can 
as a rule, onl) keep in 
mind the possibilities If 
on surgical exploration a 
c) Stic structure is found 
independent of the post- 
peritoneal organs, it ma) 
be considered of Wolffian 
origin The contents of 
the c\st A ary with the 
type, probably depending 
on the portion of the 
mesonephros from which it originated The fluid may be thin, serous, 
chocolate-brown or pseudomucinous in type Whether those cysts whose walls 
show tubules and glomeruli contain urinar) elements has not been stated 
Treatment consists m early and complete removal, not only because of the 
inheient tendency to continued increase in size, but also because there is a 
tendency to malignant degeneration in certain types The prognosis is an 
excellent one, excepting in those cases of malignant change and huge size 
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Fir 6 — Microphotograph (high pov^er) of area from kidne> of 
20 mm human embryo Note the close resemblance to the pnmiti\e 
renal structures in the wall of the Wolffian c>st 


SUMMARY 

1 C}sts of the Wolffian body are of such rarity as to warrant reporting 

2 The case reported is a true Wolffian body c)St, as evidenced b) the 
finding of primitive renal structures in its wall 

3 Pathologically great confusion exists in the literature, as shoi\n b) 
the large variety of cysts which haAe been attributed to Wolffian origin In 
the absence of any definite relationship to retroperitoneal organs, the presence 
of all such c)sts in that region or between the la\ers of the mesocolon are 
probabl) of Wolffian origin, even though recognizable primitn e renal elements 
are not to be found in their walls 

4 Wolffian body cysts have generally been found in the female This is 
probably due to the fact that a greater portion of the Wolffian body and duct 
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"become Aesligial lemnants m the female, wheieas in the male it is almost 
entiiely utilized m the foimation of the genital tiact 

5 Cysts of the Wolffian body may occiii at all ages, but especially duiing 
adult life 

6 The s} niptomalolog} consists chiefl}^ of secondaiy comi^iession phe- 
nomena. van mg uith the size and location of the tumoi These cysts may 
glow to a \olume of ten hties 

7 Diagnosis is chiefl) one of exclusion and is usually made at operation 
oi on latei pathological stud} 

8 Tieatment consists of eaih and complete lemoval because of the 
tendenc} towaid malignant degeneiation m ceitain types 
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STRICTURE OF THE FEMALE URETHRA 

By Winfield Scott Pugh, M D 
OF New York, N Y 

FROM THE UROLOGICIL DEPARTME^T (jAMES BUCHANAN BR \DY FOUNDATION) 

OF THE NE\^ lOBK HOSPITAL 

Hisfoiy Stricture of the female urethra was first described by Lisfranc^ 
in the year 1824 After which A/ery little appears in the literature until the 
work of Civiale in 1850 - This author carried out extensive urological 
leseaiches, and was the first to call attention to the response of the sympathetic 
ner\ous system to uiethral lesions, an important factor in this disease In 
1875, Newman lecogmzed the importance of stricture of the female urethra 
and advocated its treatment by electrolysis® Fissaux, m his essay of 1879, 
presents an inteiesting review'* 

Van de Warker,® in his first paper in 1887 and later in 1890," states that 
all the great writers on g} nsecological and urinary conditions seem to ticat 
with silence a matter of gieat import, namely that of stricture of the female 
urethra His articles are forceful and to the point 

Skene,' in 1887, our attention to the fact that stnctuie while not 
common, occurs more frequently than we think, and often enough to lequire 
careful consideration In the same year the question was taken up in a 
symposium, by the London Obstetrical Society, and a number of interesting 
cases reported Otis,^ in 1892, says, stricture of the urethra in women may 
occui in sufficient extent to cause reflex troubles as varied and severe as that 
occasioned by urethial stricture m men, and this quite independent of any 
tiauma He also states that wheie urinary conditions do not respond rvell to 
tieatment the patient’s urethra should be explored b}'^ the urethrameter or the 
bulbous sound Otis was well in advance of his period and his bulbous sound 
jjnnciple consideiably antedating the excellent work of Hunnei and otheis, 
with the olnary tip catheteis and wax points 

Abdominal surgeiy and its wonderful development, both gynaecological 
as well as uiological, wuth its splendid technics and excellent results, has 
apparently been responsible for our ovei looking comparatively small things 
like the female urethra Our attention has been drawn strongly tow^aul the 
more spectacular things related to the utei us and adnexa or the kidne\ s and 
meters Great oaks from little acorns grow and the female urethra is 
responsible for more wudespiead suffering than many of us haA^e realized 
The remarks of Hunner to the effect that from recent observations he felt 
urologists Avere inclined to OAerlook urological conditions in the female, are 
certainly most appropriate a\ hen applied to the urethra This, Iioaa ever , need 
giAC little solace to the gy Ucccologist as Ave all seem to have strolled m the 
same paths 
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In a leview of some of the late woiks on gyncccology, notably such 
repiesentative books as that of Giaves,^® stnctuie of the urethra is dismissed 
in a few lines Text-books on uiology m women, of such encyclopaedic scope 
as Kelly and Burnam,^^ fuinish us with lillle of note, while standard works 
on uiolog} as Ke}es mention it but biiefly In the larger work on modern 
uiology edited by Cabot it is given a little more than usual consideiation 
by Osgood ” 

I believe we can summanze the histoiy by sa}ing that aside from the 
pioneei woik of Van de Waikei and Otis, theie seems to have been compaia- 
tively little leseaich m this highly impoitant field until the observations of 
Ste^ens and Hunnei dining the past few yeais 

Incidence In an examination of 3000 gyniecological and urological rec- 
01 ds 111 this countiy and Euiope, I found four cases diagnosed as stiicture 
of the female urethra These weie all cases that were leadily diagnosed, 
one a carcinoma, one following an obstetiic teai into the uiethra and three 
cases of marked gonoirhoeal infiltiation 

W\nne" quotes Winckcl as having found 3 cases in 3000 gynaecological records 
In Ins early essays and in Ins last text-books,”’ Winckel also states it is rare Meisel,” 
of Budapest, found 378 stnctuics in the male to one in female Pasteur’® collected 112 
cases from the literature Fischer’” records 4 cases in 4000 records Herman,”” in 
England, noted 69 cases The similarity in the percentage reports in the larger senes 
are very striking 

Osgood tells us that the urethia in the female is analogous to the membranous 
urethra in the male Stricture of this portion of the urethra in the male (because of its 
squamous epithelium which offers resistance to infection and its absence of glandular 
structures in a continuation of the mucosa) is rare This Osgood further tells us is the 
condition existing in the female urethia as well Reasoning in this manner seems very 
sound both from an anatomical and theoretical standpoint 

Hunner,”’ in his contributions to the literature, speaks of narrownng of the urethra 
associated with ureteral lesions In some of his case records of ureteral cases, notes of 
urethral infiltrations also occur He is quoted by Stevens as finding 60 per cent of those 
suffering wuth ureteral stricture to have urethral stenosis in addition Bugbee”” states 
that he is surprised to find the extent to wdiich stricture of the urethra exists in women 

Stevens,” of San Francisco, believes that stricture of the female urethra is an 
important condition that has only recently been accorded real recognition, being constantly 
overlooked by both gj'mecologist and the urologist In 169 urological cases in women 
he found urethral stricture in 90 This scries is certainly worthy of our attention, as it 
emphasizes quite strikingly the frequency of the disease 

In an examination of 180 women presenting urological symptoms I have 
found urethral stricture in varying degree in 35, and I believe we are justified 
in calling this common Stevens makes a good point when he states that 
strictures of the female urethia are overlooked because we too readily accept 
the oft-stated opinion that they are rare”* If theie is one point on which 
most writers heretofore seem to agiee it is that stricture of the female 
urethra is rare 

Etiology The causes of stnctuie of the female urethra given m the litera- 
ture are many and varied It will suffice to consider the more common factors 
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Most of the older writers seem to cling rather strong!}' to the traumas inci- 
dent to childbirth as most important, ^■\hnckel notably placing it abo\e all 
jMany cases of trauma other than obstetrical are noted by mid-European 
writers, as Stoeckel and Pleschner Stricture following catheter in- 
juries are noted by Telek} *' Hoehne and others Tumors as direct 
causes are noted bj' Goldschmidt,-” Thompson,-® Kleinw achter Telek} and 
Heinrichsdorf,®^^ although little detail is gnen as to the patholog}" of these 
growths Caruncle and papilloma are howe^er, mentioned Herman®^ 
speaks of lupus, Duncan®^ of luetic ulceration Gallabm s}philis, Routh^’’ 
of a stricture following parametritis Goldschmidt of syphilis, Duncan of 
cirrhosis Senile prolapse, vesico i agmal fistula and congenital narrowing are 
also noted by European winters 

Skene ah\a}s practical, sa}s the causes are usualh the same in women 
as in men, or in other wwds, gonorrhoea m the ^ast majorit}' of cases 
Graces notes gonorrhoea and childbirth as a cause, Kelly and Burnam and 
also Osgood mention gonorrhoea, S} philis and tuberculosis as factors Hunner 
believes in focal infections, but Ste\ens thinks they pla} no great part I 
cannot see why, if focal infections are recognized as pla}ing a part m ureteral 
strictures, they should not be held responsible for urethral lesions, particu- 
larly when one considers the tissue structure of the two organs Hunner 
seems to ha\e proved his point I belie\e and some of Skene’s cases also 
suggest focal infection 

In m} own series of cases, the etiolog}' was as follows Gonorrhoea 24, 
chancroid 2, syphilis i, childbirth trauma i, keloid i, possible focal infection 5 

This list shows a great preponderance of gonorrhoeal lesions and in m} 
own mind I am full} cominced that it is the main factor in bUicture of the 
female urethra It is also possible that some of these focal infections so 
noted were gonorrhoeal although this infection was iigorously demed b} all 

Pathology Our knowledge of the pathology of the female urethra and 
particular!} as applied to stricture is not extensne In A'lew of m} findings, 
gonorrhoea pla} s an important part in the patholog} and a gonorrhoeal process 
IS usuall} the first stage of the disease leading to stricture A stricture maj be 
defined to be an orgamc chafige in the w all of the canal w ith a narrow ing of 
Its calibre and a diminution of its nounal dilatabiht}' The stricture for- 
mation usually begins on the floor of the urethra and at the point where the 
gonorrhoeal process has reached its greatest intensit}-. From what we can see 
wnth the c} sto-urethroscope and note w ith the bulbous bougie there are both 
soft and dense strictures In fact I belle^e we can go a little farther and 
appi} there a classification similar to that of Oberlanders for infiltrations 
name!} soft strictures and hard strictures of the first, second and third degree 

In lesions following obstetnc trauma we ha^e the patholog}' of the 
ordinary crushing t}pe of injur}' Ulcers and neoplasms, such as caranoma, 
sarcoma papilloma etc, differ in no way from their general characteristics 
as noted in other parts of the bod} 
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Symptoms A carefully taken history is most essential and everything in 
relation to the patient’s previous condition must be clearly brought out A 
history of venereal infection is often difficult to obtain, particularly m our 
better class of patients The fact is, many may not know that they ever had 
It, as the Ignorance of most people regarding venereal infections or sex 
matteis is astounding A histoiy of whites or leucorihcea should always be 
looked on with suspicion Many patients who have had venereal infections 
may lead us astray m our examinations Men, we know, frequently think they 
are decening us, even when we show them the gonococcus, women even 
more so 

Any histoiy of childbirth injury should be noted, or an operation follow- 
ing the same, such as urethio-vaginal fistula Obstetricians tell us injuries 
apparently mild sometimes produce these conditions A history of malignant 
disease or tuberculosis is important The infectious diseases, scarlet fever, 
tjphoid and pneumonia, as possible factors, are well worthy of attention 
Localized foci of suppuration should also be noted Do not overlook the 
local use of cauterants or strongly astringent ^aglnal douches 

G) niecologists tell us that the clinical history of such a case is not marked 
until the patient notes an increased difficulty in emptying the bladder, which 
difficult} may at times be extreme One would natuially expect this to occur, 
but this is by no means always the case In fact, in most cases frequency 
and d}suria are the s}mptoms most commonly complained of, and in several 
the symptoms more strongly suggested abdominal and renal lesions than they 
did urethral Many cases present most remote symptoms, and if one is not 
careful, we may put them down as neurotics The retention of urine by 
women for long periods is so common that they often seem to think it a natural 
condition Far more do women complain of dribbling (really an incontinence 
or retention) than they do of obstructive symptoms Slight obstruction, 
however, is often sufficient to produce a maiked cystitis and urinary changes 
Some writers tell us that symptoms of urethral stricture occur earlier in 
women than they do in men and this is possibly true 

The s}mptoms of importance m my series of cases were dysuna, urgency 
and frequency , signs of auto-mtoxication were also common In the advanced 
cases actual obstructive s}mptoms were present The repoitmg of cases by 
Stanton, m which renal colic was associated with urethral stricture in the 
female, are valuable as they bring out the relationship of the urethra and the 
renal organs through the sympathetic nervous system This is a syndrome 
which has been but little noted before, but of which many of our patients 
complain in a greater or less degree In view of what we have learned 
from our cases, we must not look for the classical text-book symptoms m 
urethral stricture m women, as it is unusual to find them If, however, 
we take a careful history and find any suggestive urinary symptoms, we are 
justified in making a urethral examination In fact, we should do it as a 
routine in all our female urological cases, using for the purpose either the 
•olive tip bougie or the bulbs 
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When we are able to use a small urethroscope we find that it meets an 
obstruction, and on withdrawing it we find the scar ]\Ieltzer sajs urethral 
infiltrations are commonl} found on the floor where the glands are most 
numerous Hard infiltrations not onl}^ can be seen, but at times cause quite 
a tug on the instrument In hard infiltrations the mucosa looks pale and 
on withdrawing the instrument the canal seems to have lost its elasticit) and 
does not readil} collapse The urethroscope should alwa} s be used when pos- 
sible to do so The Rontgen-ray as a diagnostic medium has not been satis- 
factory m this class of cases 

IVJiat is a Sti ictui e ? Text-books of anatomy state that the female urethra 
IS from 2J/2 cm to 3 cm long and about 7 5 mm in diameter with a spindle- 
like dilatation in the centre Herman found that the urethra in 56 patients 
between tbe ages of eighteen and seventy, \aried between 7 and 12 mm in 
diameter Van de Warker believed that a urethra taking a bulb less than 16 F 
was abnormal Bugbee calls a stricture those m which there is difficult} in 
passing an 18 F sound Ste\ens says strictures above 18 F will often cause 
S}mptoms and tbinks 26 F is normal In 114 of his patients the urethral 
caliber averaged 22 F and apparentl} they had lesions, his smallest was not 
above a filiform None of my patients took above a number 18 F and all had 
s^ mptoms I believe Bugbee is conservatn e and that a caliber of 22 F , as 
noted b} Stevens, is at least a narrowing The following table represents 
the calibers of m} series 


Filiform stricture i 

No 8 F 2 

No 12 F 5 

No 14 F 8 

No 16 F 12 

No 18 F 7 

Total 35 


It is true I bate seen cases abote a number 18 F that were siiggestne 
of stricture but I hat e not been able as yet to fully convince mt self on that 
point Further int estigation in this line mat change mt opinion as it has 
regarding ureteral stenosis 

LocaUon The stricture ma} be situated in an} one portion of tlie urethra 
or It ma} intolte the entire canal The anterior one-third, particular!} at 
the meatus is decidedl} the more common A series of cases collected b} 
Wynne show four involting the entire urethra, nine at the external meatus, 
fourteen in the anterior third, seven m the middle third and four in the 
posterior third In my present series the lesions were located as follo^^s 
External meatus 18, anterior third 12, middle third i, posterior third 4 

Diagnosis and Piognosis The differential diagnosis presents no difficul- 
ties Inspection, palpation, the use of the bulbous bougie or olne tip and 
the urethroscope should leave little in doubt The etiological factor is impor- 
tant and ma} be difficult to determine The prognosis depends large!} on the 
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etiological factor Soft infilti ations usually lespond well to treatment, while 
the haid infilti ations aie always a source of doubt as to their ultimate cure 

Ticatment The female urethia is a delicate organ, very susceptible to 
injury, and must theiefore be tieated with caie Various authors have recom- 
mended gradual dilatation, modiiied lapid dilatation, rapid dilatation and 
electrolysis, m those cases wheie complete obstruction does not exist 

In the impassable stiictuies, internal and external urethrotomy have been 
recommended If the stricture is found to be soft, as detected by the bulb, 
a careful modified lapid dilatation may be done This will, howe\er, usually 
necessitate the use of eithei a geneial anresthetic or the use of caudal anaes- 
thesia In case modified lapid dilatation is used, I do not believe it ever 
adrisable to dilate o\ei six points at any one sitting, as, foi instance, from a 
six to twehe I once saw an operator use a small pair of forceps in an 
attempted lapid dilatation, with piofuse hemorihage lesulting Personally 
I should ncACi lecommend any lapid foim of urethial dilatation It is always 
best to begin the dilatation with the laigest sound or bougie that will pass 
the stiictuie and then inciease two numbeis a week, until we reach the 
noimal urethial calibre nhich I belie\e is aiound 26 F After this, the large 
dilator should be passed once a month for a year and even after that it will 
be wise to have them come in evei} six months for a while to see if there is 
am evidence of a return 

In the hard infiltrations oui tiealment must be even more cautious than 
It is in the soft While it is advisable to advance two numbers a week if 
possible, we should go a little slow^ei wdieie the yielding of the tissues is less 
as laceiation leadily occuis We usually succeed in dilating a hard stricture 
but it takes a longer time and the} are \eiy pi one to lecui Kelly has 
instructed some of his patients how’- to pass the sound so that the patient 
can keep up the tieatment at home 

In those cases of impassalile stiictuie of the female uiethra, and even in 
some of the fihfoim strictuies, it may be necessary to do a urethrotom}' If 
possible this should be an inteinal uiethiotomy, somewdiat as follows 

A filiform bougie should be passed and a Rand knife wuth a fine blade 
should be threaded ovei this An attempt should then be made to cut thiough 
the stricture After the urethiotomy, sounds should be passed as in the 
larger strictuies 

Osgood states that in marked cases it is necessary to do an external 
urethrotomy through the anterioi vaginal wall This operation should cer- 
tainly be avoided if possible Hoehne has leported a case of gonorrhoeal 
stricture in which it was necessaiy to resort to suprapubic cystotomy and 
retrograde catheterization. 

In the treatment of those conditions due to tumor, radium or radical 
operation may be necessaiy. Kelly and Buinani also suggest the use of 
radium in dense strictures, but state they have had no personal experience 
with It 

I have not discussed rapid dilatation and electrolysis, because the former 
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IS never to be used and the latter has little real value A long experience 
with urethral lesions has taught me, that simple remedies and extreme 
gentleness are always to be considered This applies particularly to the 
female urethra 

The following records are those of representative cases 

Case I — Mrs J G, white, married, age twenty-seven, U S Was brought to the 
hospital in an ambulance, complaining of pain over both kidney regions, most marked 
on the right, with inability to hold her urine 

Family history negative Previous personal history States that aside from measles 
in childhood she has always been well Denies any venereal disease, but states that 
two months ago she had a small sore near her urethra She was very anxious to get 
rid of this lesion and went to a dispensary for relief The house officer gave her a 
black solution and told her how to apply it The doctor said she was to return in a few 
days if she was not better and he would touch it up with carbolic acid The sore did not 
improve but instead of returning to the dispensary she obtained some carbolic acid and 
applied it rather vigorously herself The sore became very much worse for a few days 
and then cleared up by the use of a talcum preparation 

Piescnt Condition — Patient states that about one month ago, she noticed a more 
frequent desire to urinate, that her urine was cloudy with an unpleasant odor She took 
some patent medicine without any relief One week ago she noticed a tendency for her 
urine to dribble away and about this time began to experience a neuralgic condition 
over both kidneys but most noticeably on the right 

Examination reveals a small urethral orifice surrounded by a scar, through which 
we were able to pass a No 8 F olivary tip catheter and which on withdrawing was 
grasped at the meatus The bladder urine m this case was very cloudy and a large 
amount was at once expelled around the catheter Following this a No lO F olive 
point was passed, with the result that the patient felt very much relieved Subsequently 
she was dilated up to No 26 F at the rate of two numbers a week There was a low 
grade, hard infiltrate in this case which extended a very short distance within the urethra 
A small cystoscope later showed a clearing cystitis, which soon cleared with dilatation 
Aside from a little pus the urine showed no other evidence of importance Her blood 
chemistry was normal Kidneys and ureters also normal End result cure 

Case II — Mrs McG, white, aged thirty-six U S Family history negative 
Previous personal history Scarlet fever in infancy Influenza two years ago Denies 
any venereal infection, but sometime ago may be about five years, she had a severe attack 
of the whites that lasted about a year 

Present Condition — Constant desire to pass urine which at times is very urgent, 
but succeeds in passing a very little each time Examination shows a very small urethral 
orifice through which a filiform was passed *with difficulty, but we were unable to pass 
anything else The filiform was made fast and allowed to remain over night and an 
attempt made the next morning to pass other instruments without success We then 
threaded a Rand knife over the filiform and forced it through a very hard stricture, 
which seemed to extend almost a centimetre into the urethra Following this we were 
able to pass a number eight olivary tip and she responded well to dilatation, but is still 
having a sound passed every two weeks A well-marked cystitis was present in this case, 
which slowly responded to treatment Kidneys and ureters normal Blood chemis- 
try normal 

Case III — Mrs Ha J, age forty, white, Italian Family history Father died 
of unknown abdominal condition at fifty-five Mother of pulmonary tuberculosis at 
fort>-se\en, three sisters and one brother alive and apparently well 

Previous personal history Has had rheumatism for years History of profuse 
\aginal discharge three >ears ago Present complaint Frequency, dysuna and at times 
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urgenc} and dribbling of urine Examination notes at once a chronic vaginitis Urethra 
seems to be surrounded with granulations, which apparently do not obstruct the orifice 
Urethra readily admits a urethroscopic tube size No 22, but which is stopped at about 
two centimetres by a hard obstruction A distinct area of infiltration surrounding 
almost the entire urethra was seen at this point A number eight urethral catheter was 
the largest we could get through into the bladder This was left in until the next day, 
when we passed a number ten, and from this point on she was dilated two numbers a 
week up to 26 F Urine in this case contained considerable pus and staphylococci, well- 
marked cystitis also present Kidney and ureters later found normal Cysto-urethroscopy 
showed the infiltrations around the deep urethra and bladder neck to be identical with 
those of the gonorrhoeal infections Discharged cured 

These cases are in sufficient detail to give a fairly good idea of what one 
may expect to encounter in the average lun of cases. 

SUMMARY 

1 Stricture of the urethra in women is common 

2 The principal cause is a gonococcus infection 

3 The pathology is quite similar to that of urethral stricture in the male 

4 Its most common location is at the external meatus 

5 Most common s}mptoms are, frequency, urgency and dysuria. 

6 The diagnosis may always be established by olivary tip, or bulbous 
bougies 

7 Prognosis is good in soft infiltrations, while that of hard infiltrations 
are doubtful 

8 Treatment is best earned out by the use of very gentle dilatation 
Operative procedures alwais to be avoided if possible 
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WOUNDS OF THE LOWER EXTREMITY COMMUNICATING 
WITH A FRACTURE OR JOINT 

By Gaston A Carlucci, M D 
OF New York, N Y 

mOM THE nnST SliHOlC^E DIMSIOV OF HFLLES OE HOSPITAL 

Compound fiactuies of the lowei extremity are a fairly common type of 
mjui} encounteieci in a laige hospital with a traumatic service Less fre- 
quently seen aie cases that have wounds connecting with joint cavities which 
ma} be accompanied with an open fiactuie oi with a simple fracture in 
close proximit} In a period of foui yeais, 1919-1922, 42 of the 439 frac- 



Fig r — The plaster traction skate lateral view 


tures of the lower extremity (femur, tibia, fibula, os calcis) treated on the 
First Surgical Division at Bellevue Hospital were of these two groups. 
A percentage of nearly 10 per cent These cases tax the ingenuity and perse- 
verance of the surgeon in order to obtain satisfactory anatomical and func- 
tional results Besides the proper reduction and immobilization of the frac- 
ture, the injury to the skin and soft parts and the possible connection with a 
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joint cavity makes these cases much more dilficult to handle than the sim- 
ple fiactures 

The cases m this senes -were divided as follows Femur Upper one-third, 
I , middle one-third, 4, lowei one-third, 4, total, 9 Knee-joint, i , leg upper 
one-third, 4, rmddle one-third, 13, lower one-third, 14, total, 31 , ankle-joint, 
1 , total of all cases, 42 

The ages varied from twelve to sixty-five (no children’s service) There 



Fig 2 — The plaster traction skate overhead view 


were 38 males and 4 females in the series Length of stay m the hospital 
varied fiom 3 to 158 days The mortality was 5 deaths, or ii 9 per cent 
Etiology Practically all cases were the result of some violent accident, 
run over by auto, struck by auto, crushed in elevator, or between trucks, fall 
out of a window, kicked by a horse, etc 

Whether the resulting injury was by direct or indirect violence, was diffi- 
cult to determine in many cases In most instances it was probably by 
direct violence 

Shock Patients were brought to the hospital in all degrees of shock 
It was therefore necessary to treat this condition first when it was severe 
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All but thiee cases were brought to the hospital shoitly after the acci- 
dent Two of these developed osteomyelitis and the other required imme- 
diate amputation 

Type of Injury The cases vaiied fiom the simplest small punctured 
wound to the extensive laceiation and maceiation of the skin and soft parts 
The fiactuies, from the simple usually oblique, to the comminuted fractures 
Avith 01 without loss of bone substance In seveial cases there were evidences 
of injur} to the laigei blood-vessels and m one case the torn ends of both the 
anteiioi tibial aitery and \em could be seen m the wound 

Treatment This was not unifoim, depending on the amount of damage 
to the soft paits and t}pe of fractiue piesent Generally it may be stated that 
in most of the punctuied wounds where theie was onl}^ a simple fracture, the 
wound was tieated consenatively, injection of iodine sterile dressing, etc 
The next t}pe of case, wheie theie was a laceration of the skin, and soft parts 



Figs 3 and 4 — Compound comminuted fricturc of the both bones of leg, elevator crush (case 2487) 

Sho\Mng condition after plating, (case 2487) 


without too much maceration or ground-in diit, were debnded, sterilized as 
much as possible and sutuied This procedure woiked very well m 8 out of 
the 12 cases tried and certainly shortened their hospital detention considerably 
The fact that it failed m foui was piobably due to the inadequate debridement 
m these cases or that the skin was not viable and sloughed away 

Where the traumatism had been too severe to allow primary suture 
different methods were used after debriding the wound The wound being 
left wide open, it was either Dakmized, or packed with dichloramine-T gauze, 
01 flavine gauze, etc 

As regards the fracture, the treatment depended on the condition of the 
soft parts and the fracture itself Attempts were made to overcome the 
deformity or overriding as soon after the accident as possible and to immobi- 
lize the fragments by overhead suspension, traction and countertraction 
Calipres when feasible were used On several occasions where the wound was 
debnded and sutured and the bone fragments could be easily held m align- 
ment, moulded plaster splints were used with very good results 

781 



GASTON A CARLUCCI 


In several other cases, where it was thought advisable to use cahpres 
or the Stemman nail in the os calcis, traction was kept up by means of a 
plaster skate (Figs i and 2) This worked very well, a traction force up to 
20 pounds easily being maintained 

In all the senes onl> two cases were plated, one a femur (History case No 70), 
where the punctured wound healed and in spite of traction on the Hawley table and 
application of plaster case, overriding and posterior displacement could not be over- 
come Cahpre traction w^as not attempted, as the fracture w^as in the low^er third of the 
femur and evidently extending into the joint The plating w^as done three weeks after 
the original injury, at which time a collection of yellowish fluid was found around the 
fracture, the bony ends showed very little notching and the medullary ca\ity w^as 
shut off by a round mass of scar tissue One w^eek later there w^ere distinct signs of 
infection and the w^ound w^as drained A large amount of broken dowm clot was 
evacuated It was interesting to find that the culture of the fluid found both at the 
first operation and on draining the wound, showed the same identical aerob c and 
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Fig 5 — The exposed bone ends held b> plate (case 2487) 

anaerobic gas-forming staphvlococci The w^ound finally healed, but the lowTr bon\ 
fragment was found to haxe angulated backwards loosening the plate, so it w^as 
removed six wrecks later At that time the plate w^as found to have broken For 
some time later there w^as a discharging sinus, but one 3xar after the accident there 
was firm bon> union, with one-half inch shortening, and the knee motion showed 
complete extension and flexion {o 85° 

The other case plated w^as a boy (2487) sixteen, who had his left leg crushed 
between an elevator and floor Brought m shock, February 24, 1922 Treated for this 
first, then w^ound extensivelv debnded and packed wnth flavine gauze There w^as a com- 
minuted fracture of both bones of leg at the junction of middle and lower third 
Leg put up in Thomas splint, o\erhead suspension and foot traction b}^ means of plaster 
skate Virulent infection of fascial planes Six weeks later bone ends loose and 
practicalh denuded for a distance of one inch in a large wound cavity Under gas 
anaesthesia wound caMty w^as cleansed and two short Lane plates w^ere put in the apparent!} 
dead bone ends in order to immobilize the fragments and in the hope that granulations 
would de\elop and start some callus formation This did occur, and four weeks later 
leg taken out of suspension and moulded plaster splints applied Granulations filled 
up the wound and one plate remo\ed At the end of two months the second plate was 
remo^ed with tlie upper sequestrum cn masse There was apparentl} good union, 
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the callus having completely surrounded the dead bone and replacing it The wound 
graduall} closed down to a small sinus to the remaining sequestrum and this was 
finally removed about ten months after the original injury 

Follow-up, Januaiy 17, 1923 Walks wth slight limp, has slight posterior bowing of 
leg Small ulcer at site of original ^^ound No sequestrum felt Ankle and knee 
motion good 

September, 1923 Eighteen months after the injury Patient has compensated for 
shortening and walks straight Ulcer all healed and function of leg normal 

Amputation Ten cases, 23 8 per cent , came to amputation, seven of the 
femur and thiee of the leg Four of the seven femur amputations died 

Before amputating etery attempt was made to save the limb, only two 
amputations being done withm 24 bouts of admission 

Reasons for amputating C\SF I — T\\cnt}-two-3^ear-old girl, had leg badly crushed 



Figs 6 and 7 — Condition si\ months after plating, plates removed upper sequestrum still present, note 

the callus formation, (case 2487) 


in an elevator accident Not in shock No possibility of saving leg Amputation below 
the knee One year later walking with artificial leg, no limp, no pain 

Case II — Fifteen-j^ear-old boy, had foot and ankle crushed in a railroad accident 
Brought in 24 hours later Evidence of gas gangrene, not m shock Amputation mid-leg 
Did well One j'ear later working, using artificial limb, no limp 

Case III — Twelve-year-old boy had foot and ankle run over by truck Attempt 
made to save foot Not successful, amputation on fourth day Has had to have revision 
of stump Now 28 months after accident, wound healed, but is not wearing artificial limb 
Case IV — Sixtj''-year-old man, leg caught in buzz saw, compound fracture of 
lower end of fibula, avulsion of skin and muscles up to knee Developed gas infection, 
amputation under spinal amesthesia at mid-thigh on fourth day Two years after 
accident All healed, uses crutch, will not use artificial leg 

Case V — Sixtj'-year-old man, had left leg caught in tow-line, causing a trision com- 
pound fracture above ankle joint Developed severe infection in spite of extensive 
debridement and Dakinization Amputation under local andesthesia, mid-thigh Healed 
well Eleven months later, is wearing improperly fitted artificial leg, but gets around 
fairly well 

Case VI — Nineteen-year-old laborer, fell four stories, sustaining a compound inter- 
condyloid fracture of the femur Treated for shock on admission After 24 hours 
wound debrided and thigh placed m overhead suspension and traction applied Developed 
gas gangrene on second day post-operative and amputation done at site of fracture, 
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leaving wound wide open Positive B Welchi culture Did well Three months later, 
wound revised, several small sequestra removed Healed nicely Twenty months after 
accident has good stump, w^alks w^ell with artificial leg 

Case VII — Thirty-four-3^ear-old fireman Compound fracture of lower one-third 
femur Crushed between two trucks Had a large crushing w^ound above the knee-joint 
and communicating with it Treated for shock, then wound and joint debrided and 
cleansed Joint synovia sutured, rest of wound packed wuth flavine gauze Put up 
in Thomas splint and traction applied Did well for tw^o weeks w^hen he suddenly 

developed high fever and sup 
purative arthritis suspected 
Next day signs w^ere definite 
and amputation at mid-thigh 
done Did not rally from 
amputation shock and died 
that night On examination 
of the knee after amputation, 
it was found that there was 
extensive suppuration in it 
wuth extension into popliteal 
space In this case up to the 
sudden rise of temperature 
there had been no premonitory 
symptoms 

Case VIII — Male, sixt>- 
four Compound fracture 
lower one-third femur Fell 
off low bench and hurt right 
thigh There w^as a small 
punctured w^ound one inch 
above the patella Some fluid 
in joint Skin of thigh and 
knee cleansed, wound margin 
and subcutaneous tissue ex- 
cised Moleskin traction with 
Thomas hip splint Developed 
w’’ound infection Amputation 
on third day, but did not sur- 
vive, dying next day Culture 
showed no anaerobic bacteri i 
but many staphylococci and 
B coll 

Case IX Twenty -3 ear-old salesman Compound fracture middle one-third femur 
Fell out of window^ Treated for shock and laceration cleansed Next day wound 
extensively debrided and bone fragments put m alignment Dakin treatment Suspen- 
sion traction Temperature kept steadily high, 102-104°, and on fifth day extensive 
incisions made laterally and posteriorly, through-and-through drainage Thick pus 
evacuated but no gas Patient septic but blood culture negative On the fourteenth 
da3 amputation done as patient seemed to show^ no resistance to local infection Did not 
impro\e, and died next da3 

C'vSE X — rift3-fi\e, stableman Compound fracture upper one-third femur Kicked 
b3 horse Two cm punctured w^ound on right thigh compound with fracture Con- 
siderable laceration of soft parts Debridement and Dakin gauze packing Distinct 
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^ene infection upper part of wound shows original laceration 
lower part shows drainage incision into joint 
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crepitus appeared in wound on third day Wound opened and extensive incisions made 
Showed no improvement and thigh amputated same night, but patient died shortly 
aftei Clinically a case of gas gangrene, but cultures were negative 

Moitahfy As has been stated previously there were five deaths, the last 
four cases above cited in which amputation was done and the following case 


Case XI — Fifty-four-> ear-old carpenter, with a compound fracture of the middle 
one-third of the femur and a fracture of both bones of the leg He had been crushed 
between an elevator and a 
floor Wounds debridcd and 
cleansed on admission Trac- 
tion difficult to apply and 
maintain on account of ex- 
tensive wounds One week 
after admission infection not 
controlled and gas gangrene 
suspected, culture negative 
Too weak to stand amputa- 
tion and died on sixteenth 
day after accident 

These five deaths 
make a mortality late of 
57 per cent m the femtu 
cases A high moitahty 
but etery one of these 
cases wei e desperate 
cases, the infection 
appaiently being the 
overwhelming f eatu i e 
As far as the age is con- 
cerned it does not seem 
to have any bearing on 
the deaths, as two of the 
femui amputations that 
survived were both men 
of sixty years of age 

Infectious Many of 
this senes, especially the 
cases with small punc- 
tured wounds and the 
ones that had extensive debridement and suture, healed readily without infec- 
tion The most fearsome type of infection was the gas gangiene and this 
was found present clinically in two and both clinically by cultuie, etc , in three 
others All five cases had distinct subcutaneous ciepitation, gangrene of the 
muscles, and the presence of the characteristic odoi Three of the five got 
well and they weie the ones in which positive cultuies were obtained Other 
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Fig 9 — Case 283s 


End result showing scars and full extension 
of knee 
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types of oiganisms found in the infected cases were both aerobic and anaerobic 
staphylococci and the B cob communis 

Complications None of the cases had a secondary hemorrhage 
Seven (i6 6 per cent ) cases developed osteomyelitis One of these was 
m a case that refused any surgical opeiation for seventeen days and only 
consented when there was an acute cellulitis around the wound Two others 
were cases that were twenty-four hours old before being brought into hospital 
The other four were in cases that had extensive laceration of soft parts and 



Fig io — Case 2835 End result showing scars and degree of knee flexion 

comminution of the bones All but one of the seven cases have been followed 
for at least one year, and five of the six are healed 

There were three cases of delayed union, two in cases of osteomyelitis 
Of the two latter, union was firm in six months and in the other ten months 
after the accident The third case had no real osteomyelitis, but had an 
ulcer of the site of fracture (just above the ankle) She had a bad fracture, 
bone ends hard to keep in alignment Negative Wassermann Had fibrous 
union and ulcer healed in four months After five months, an injection of 
15 cc of her own blood was made at the site of fracture and shortly after 
union became firm 

The following additional cases are reported to show good results obtained 
w ith different therapeutic measures 


C\SE XII — 569 G D, laborer, t\\ entj -f our, run over by taxi Compound commi- 
nuted fracture of upper end of tibia, wound and fracture communicating w’lth knee-joint 
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Extensive debridement, cleansing of knee-joint with ether removing blood clots Knee- 
joint capsule sutured, skin sutured and circular cast from mid-thigh to toes Did well, 
primary union Five months after accident walks with slight limp, has full extension 
of knee, flexion to 90°. 

Case XIII — 1725 M M , twenty, dressmaker Fell out of first-story window, sus- 
taining a compound dislocation of left ankle, with fracture of external malleolus Lacera- 
tion transverse across outer side of ankle inches long Wound debnded, irrigated with 
1-5000 acnflavine Soft parts and skin sutured loosely, deformity corrected Plaster 
case with window Two days later some tension at both ends of wound and several 
sutures removed, allowing better drainage The case was also cut a few days later and 
leg and foot put up in a strong posterior moulded plaster splint She improved steadily, 
wound closed m less than a month, early motion begun and patient discharged m seven 
weeks Wore a brace for several months, the oedema gradually subsided, and ankle 
motion good One year after the accident, patient walks without limp Has slight 
oedema above wound, but none of foot Can stand all day and motion 100° 

Case XIV — 2835 C S , thirty-five, laborer Laceration of thigh communicating 
with knee-joint, fracture of head of fibula Run over and dragged by truck Admitted 
to hospital with what appeared a contused superficial wound of leg Cleansed superficially 
and dry sterile dressing applied On^second day after admission, temperature had risen 
to 102° and patient complained of severe pain in knee It was found swollen, subcutaneous 
crepitation present, evidences of gas gangrene Brought to operating room, two wide 
lateral incisions made into knee-joint from upper level of subcrural bursa down to tuber- 
osities of tibia All necrotic muscle excised and Icnee-joint flushed out 
Culture and guinea-pig inoculation for B Welch positive 
Active Willems treatment for knee-joint instituted 

Patient improved, wounds became clean, and finally closed Eight months after 
accident has perfect weight-bearing leg with normal knee motion 

Case XV — ^2854 H M, laborer, thirty-eight, slipped, and m falling kicked his 
right leg with left foot, sustaining a compound comminuted fracture of lower third 
of leg Soft parts debnded and several long loose fragments of tibia removed Wound 
cleansed and then sutured without drainage Posterior and lateral moulded splints applied 
Wound healed well except for slight superficial skin sloughing at lower angle No 
osteomyelitis Firm union in eight weeks Walks well seven months later 

In closing, I wish to thank Dr R Hooker for the privilege of allowing 
me to compile and report these cases from files of the First Suigical 
Division of Bellevue Hospital. 
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SIMULTANEOUS DISLOCATION OF BOTH SHOULDER JOINTS* 

By Aime Paul HEiNECii, M D. 

OF Chicago, III 

Simultaneous traumatic dislocations of both humeri form the subject 
matter of this paper, based exclusively upon the analytical study of all cases 
(fifty-eight in number) reported in the English, French and German literature 
from 1836 to 1923, supplemented by the clinical observation of one personal 
case All the cases were (a) in location, bilateral, (b) in occurrence, simul- 
taneous or immediately successive, and always caused by the same accident, 
(c) in nature, complete, (d) in causation, unquestionably traumatic With 
one exception (32), the condition had never previously occurred in the same 
individual In another case (28), both shoulders had been dislocated, the left 
SIX years, the right fourteen years previously We have not attempted to 
discuss completely bilateral shoulder dislocations, only clinical facts and 
anatomical lesions reported in the original articles have been analyzed 
and summarized 

These dislocations differ in type, in etiology, in clinical manifestations and 
present various associated injuries of the articular and peri-articular tissues 
(osseous, nervous, vascular, etc ) Early and complete reduction, correction 
(operative or non-operative) of the co-existing complications, and institution 
of judicious after-treatment (massage, mechano-therapy, electricity, etc ,) 
mimmize, in fact almost always completely overcome, the anatomical deform- 
ity and the functional disability incident to shoulder dislocations 

We discarded cases like the following “ Bilateral Dislocations of Shoulder 
with Marked Muscular Wasting ” (60) The patient, a seventeen-year-old girl, 
an epileptic since birth, gave no history whatever of previous shoulder injurj^ 
Examination revealed an incomplete forward dislocation of both humeri with 
marked limitation of joint movements and evident wasting of the right 
deltoid and spinati Skiagrams of both shoulders did not show any abnor- 
mality in the bone tissue This case was eliminated because (a) it was an 
incomplete dislocation, (b) it was not traumatic in origin 

Habitual or recurrent dislocation is a condition of joint instability charac- 
terized by repeated, frequent and complete abnormal separation of contiguous 
joint-surfaces (65) It occurs upon slight provocation and is often consecutive 
to a traumatic dislocation It may be associated with, or determined by (0) 
abnormal laxity or baggmess of the articular capsule, the resultant of a 
previous injury, (&) paralysis of one, of several, or of all the periarticular 
muscles The tonicity of the periarticular muscles maintains in normal 
contact the glenoid cavity and the articular head of the humerus (c) Non- 
union or a faulty union of fractures of the glenoid cavity, of the articular 

* The numbers jd the article refer to illustrative cases, for which see the bibliography 
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head of the humerus, etc ; (d) non-union or vicious union of a fracture of 
one or of both humeral tuberosities, (e) traumatic detachment from their 
insertion of one or more of the rotators of the humeral head When the 
external rotators are detached, with or without a lamella of bone, the action 
of the subscapulans predominates and a forward displacement of the head 
of the bone is easily effected. When the subscapulans is detached, with or 
without its osseous insertion, the action of the external rotators is no longer 
counterbalanced and baclcward dislocation of the humeral head may result, 
(/) traumatic separation of one or more of the upper epiphyses of the 
humerus, (g) anatomical defects of the glenoid cavity. 

Allen (6) reports a case of “Simultaneous Dislocation of Both Shoulders ” 
His patient, in the previous four years, had had four dislocations of the right 
shoulder and three of the left This case and similar cases (62, etc ,) were 
rejected because (a) in their causation, trauma is not the determining etiologi- 
cal factor; (b) their frequent recurrence labels them habitual or recurrent 
dislocations (66) , (c) they do not present the essential desideratum, that of 
being simultaneously bilateral; (d) they were associated with or consecutive 
to one or more of the lesions or conditions known to predispose to habit- 
ual dislocations 

Incomplete (60), congenital (64, 65, 67) pathological (63) or spontaneous 
dislocations and those that were not simultaneously bilateral, are outside of 
the scope of this paper. 

The fifty-nine cases herein considered present the following features 
(a) All were traumatic in causation and complete in nature (b) All were 
bilateral in location, though not always symmetrical (c) All were simul- 
taneous in inadence, both shoulders being dislocated within a few minutes’ 
interval Though not always due to the same immediate exciting factor, they 
were all caused by the same accident A passenger fell with others from the 
top of an omnibus as the vehicle overturned It was his belief that, in falling, 
he had dislocated one shoulder, and that his other shoulder had been dislo- 
cated by a friend falling on it (26) (d) All the joints affected were, previous 

to the dislocations, free from structural abnormalities, as far as can be 
determined by the text. 

Bilateral shoulder dislocations occur in both sexes and at all periods of life 
Our series of collected cases show that they are more frequent in males than 
in females forty-seven males and eleven females My patient was a house- 
wife fifty-six years old 

The external violence which dislocates the humerus in adults, in children 
commonly gives rise to elbow dislocations, to fractures of the clavicle, to 
humeral epiphyseal separations Bilateral shoulder dislocations are very 
rare before the twentieth year The youngest patients in our series were a 
male nineteen years old (31) and a female twenty-one years old (24) In 
advanced life, shoulder dislocations are equally rare, the oldest patient being 
a female eighty-six years old (20) In eighteen cases the age incidence is not 
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stated, in the other cases, it was as follows Nineteen years, i case, 21 to 3c 
years, 6 cases , 30 to 40 years, 5 cases , 41 to 50 years, ii cases , 51 to 60 years, 
10 cases, 61 to 70 years, 5 cases, 71 to 80 years, i case, 86 years, i case 
Bilateral simultaneous shoulder dislocations are either caused by external 
violence, direct or indirect, or by muscular action, acting singly (25) or 
co-jointly (18) Violent shocks or wrenches acting simultaneously on the 
two arms can produce simultaneous bilateral shoulder dislocations (45) 

The mechanism of displacement can only be surmised (twenty-five cases) 
(a) In cases not reported with adequate data Case 37 gave no histoiy 
of previous dislocations and though both shoulders were considerably bruised 
and swollen, it remains a question of conjecture whether one or both dislo- 
cations were caused by the fit or the fall (b) In cases in which the mechan- 
ism of displacement is either not stated (dissecting (41) or post-mortem-room 
subjects (3, 45) , or not described in detail In case 43, a woman fell three and 
one-half feet from a stepladder, with both arms extended over her head, in 
case 54, a woman fell forward head-first from the platform of a moving street 
car , in case 19, a chain springing upward caught the patient under the arm, 
threw him aloft, and he fell to the ground on the other arm (c) In cases in 
which the productive violence is complex in nature In case 39, a workman 
working in a pit, suddenly tapped water, the latter came with such force 
that he was washed down the dip a distance of sixty feet In case 40, a man 
(age not stated), oiling the fly-wheel of an engine in motion, entangled his 
shirt sleeve in the machinery He instantly grasped the spokes of the wheel, 
was' whirled around several times, and then fell to the ground His clothing 
was torn to shreds Five minutes later, he was found in a state of deep 
syncope, his jaw and both shoulders were completely dislocated 

In five cases (ii, 21, 30, 55, 57) it is definitely reported that the disloca- 
tions were caused by violent muscular contractions incident to epileptic convul- 
sions In case 12, puerperal convulsions were the causative factor In five other 
cases muscular action was the provocative force In case i, the displacement 
occurred during unusually violent efforts to control a struggling animal, in 
case 6, the patient, raising ovei his head a calf, was forced, by the animal’s 
struggles, to let it fall backward In case 14, the displacement followed the 
contraction of the great pectoral and latissimus-dorsi muscles of each side 
The patient, standing insecurely on the edge of a loaded coal truck, attempted 
to maintain his balance by resting one hand on the coal and the other on the 
arched end of the wagon His feet slipped, and, while endeavoring by a 
sudden effort to save himself from a fall, he " felt something give ” at his 
shoulders On rising, he was unable to use either arm " When he slipped, 
the weight of the trunk fell, in part at least, on the outspread aims, in the 
sudden effort to support the trunk, the two pairs of muscles just mentioned 
were probably among the first to contract Acting simultaneously, the glenoid 
cawties being the fulcra, their normal effect is to press the arms to the side 
On the present occasion, however, the hands became the fulcra, being firmly 
supported on the wagon, and the head of each humerus was jerked inward by 
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muscular contraction at a moment when the bones were in a position favorable 
to the displacement.” 

The remaining cases were caused by external violence, the causative 
force being applied either directly to the shoulder, or transmitted indirectly 
to the articulation, as by a fall upon the outstretched hands (17), upon the 
extended elbows (23). 

In the following three cases, the injury can be attributed to direct violence. 
In case 46, the patient, while conveying a barrel down cellar steps, slipped and 
fell upon his abdomen and right side. He was caught between the steps and 
the barrel, the latter passing over his back In case 24, the patient, during a 
heavy storm, was walking along a high stone wall. The vTall suddenly 
crumbled, and strilang the patient’s right shoulder, threw her forcibly to the 
ground directly on her left shoulder, and buried her in the debris. In case 31, 
a miner pushed a heavy truck against a prop supporting the roof of a coal pit; 
roof gave way and fell on the patient’s back, bur3ang him in a heap of rubbish 
He was finally pulled out by the right arm. 

Examples of dislocations due to indirect violence follow. In case 5, patient 
was thrown from his cart and fell head downward, alighting upon his hands 
In case 8, a porter, to receive a sack of gram upon his back, leaned forward 
and held on to the rear of his wagon with both hands. While still holding 
fast to the wagon, the sack fell heavily on the back of his neck and violently 
forced the trunk of his body forward. In case 45, the forcible elevation 
and traction of the arms caused the head of the humerus to impinge on the 
lower border of the capsule, thus favoring its exit. In case 16, patient, work- 
ing upon a scaffold, lost his footing and fell, striking the ground with both 
elbows at the same time In case 17, the patient fell from his carriage, his 
arms extended in front of him; the force of the concussion was received 
upon his hands. In case 22, the forcible elevation of the arms against the 
body by a fall through a narrow trapdoor, thrust both humeral heads out 
of their sockets In case 29, patient fell from a tree, a distance of forty feet, 
on his outstretched arms. In case 34, patient fell into the water. He was 
pulled into a neighboring tug by traction on his extended arms and immediately 
felt severe pain in both shoulders and arms ; both humeri were dislocated In 
case 36, a stout woman, tripping over a carpet, fell forcibly forward, the 
weight of her body being received on both outstretched forearms and elbows 
My patient fell from a ladder, striking the ground with both hands, arms and 
forearms being fully extended 

From the standpoint of prognosis and treatment, shoulder dislocations can 
be classified into recent and old Dislocations become old through faulty diag- 
nosis, faulty attempts at reduction and often through surgical neglect. In old 
dislocations, the articulation itself and the pen-articular tissues are the seat 
of structural changes. The anatomical relations of the head of the humerus 
and of the glenoid cavity are altered. The glenoid fossa may be partly or 
wholly obliterated by cicatricial tissue, calcified cartilage, etc (52) Case 41 
presented fully developed false shoulder-jomts. In old dislocations, the 
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various bloodless manipulative and other non-operative procedures are often, 
owing to these changes, powerless to effect either an anatomical or a func- 
tional cure There were eight old dislocations varying in age from six weeks 
(42), nine and one-half weeks (29) to several years (21). Cases 12, 14, 23, 
52 and 58 were of several months’ duration 

All cases not referred to before (dissecting- and autopsy-room cases 
excluded), were recent in nature My case (59) was seen and reduced two 
hours after its occurrence 

There are several anatomical classifications in current use Lack of 
uniformity in nomenclature is regiettable, is misleading So as not to 
vitiate the accuracy of this analytical study, we have, in each case, quoted 
the reporter’s words In thirteen cases (i, 3, 4, 5, ii, 12, 25, 26, 27, 30, 40, 
41, 53) the anatomical type of displacement is not stated or is not precisely 
described The exact anatomical relations of the displaced head are either not 
given or unqualified expressions as “ backward ” or “ downward ” displace- 
' ment are used 

In thirty-six cases both dislocations were of the same anatomical type, 
and were symmetrical or closely symmetrical In case 56, a double “ luxatio 
erecta,” the humeri were fixed in vertical elevation, both glenoid fossae were 
empty, both shoulders presented a distinct hollow beneath the acromion 
process, and in each axilla the humeral head could be palpated as a hard, 
globular mass In a bilateral subclavicular dislocation (13), each humeral 
head was lying against the second and third ribs, just below the clavicle In 
case 34, a bilateral intra-coracoid dislocation, the head of each humerus could 
be felt to the inner side of its corresponding coracoid process, the inward 
displacement Avas more marked on the left side Case 57, belongs to the sub- 
acromial and case 18 to the supracoracoid type (verified at autopsy) Case 55 
Avas a bilateral and symmetrical subspinous dislocation, each humeral head 
being palpable beneath the spine of its corresponding scapula 

Different reporters use unlike terms to designate like displacements The 
description giA’^en in the case reports, does not enable one to differentiate sub- 
glenoid (43 and 52) dislocations from those termed axillary Nevertheless, 
Ave use here the nomenclature found in the original publications In two cases 
(36, <1^)j the reporters state that the head of the bone was displaced into the 
axilla In my case, the head of the bone was palpable on each side immediately 
beloAv the coracoid process of the scapula 

In six cases the dislocations were bilateral and in the same general direc- 
tion, but dissimilar in anatomical type A subglenoid and a subcoracoid 
dislocation were present in three cases (2, 36, 47) In case 7 > 
humerus Avas displaced into the axilla, the right under the clavicle In case 33 » 
the head of the left humerus was immediately below the subcoracoid process, 
the head of the right humerus had ruptured the muscle in its path and Avas 
subclavicular in location In case 9, the left humeral head rested on the 
anterior margin of the loAver border of the scapula just below the glenoid 
cavity, and the right humeral head was prescapular, lying between the anterior 
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surface of the bone and the subscapulans muscle. In case 15, the left humerus 
'was below the coracoid process and on the right side, the head of the humerus 
could be felt upon tlie dorsum of the scapula, a subspinous dislocation Case 20 
presented a subcoracoid and an mtra-coracoid dislocation. 

Very little demonstrated pathology is recorded in the case-reports because 
(a) these dislocations, unless complicated by great shock (56), associated 
injuries (3), senility, marasmus (20), etc, are not fatal and therefore rarely 
come to the autopsy table; (&) unless irreducible by bloodless methods, they 
do not reach the operating-table. To conform to the plan outlined at the 
beginning of the article, we record only the pathology actually demonstrated 
and reported in our series of cases. 

In shoulder dislocations, the articular and peri-articular soft tissues (20) 
are contused, lacerated and infiltrated with blood The synovial fluid is blood- 
tinged and increased in amount (13) A tear of the joint capsule (9, 13, 20), 
through which the head of the bone has escaped from its normal habitat, is 
present m all cases The greater frequency of forward and downward dis- 
placements IS due to the fact that the capsular tear is usually on its anterior 
and inner portion (20), at its lower aspect (56) The capsule at its lower 
portion IS not reenforced by any ligament or muscle. The capsular tear and 
the untorn portion of the joint capsule control, determine in a large measure, 
the type of displacement In some cases there is recorded a detachment of 
the subscapulans, the teres minor, the supra- and infra-spinatus muscles, 
singly or together, from their insertion. At times a bony fragment consisting 
of the outer shell or cortical layer of the humerus is torn off with these 
muscles Fractures of either the greater or lesser tuberosities are not uncom- 
mon They vary m extent, may constitute a formidable obstacle to reduction 
and predispose to reluxation 

The diagnosis of these fractures is difficult (9) because the detached 
fragment often cannot be felt and crepitus often cannot be elicited The 
only certain means of diagnosis is by radiogram; but one must bear in mind 
that a torn subdeltoid bursa full of clotted blood may, by throwing a shadow, 
simulate a bone-fragment 

The following associated injuries are recorded Bilateral fracture and 
detachment of the greater tuberosities (9, 58), fracture of the right coracoid 
process near its base (9), compression of the axillary nerves and vessels (56), 
contusions of various portions of the body (31, 43) In case 46, the fracture 
of the lower end of the right radius is to be considered a related injury. As 
distal, though not related, associated injuries, the following are reported* 
Skull fracture (9), fracture of the lower third of the femur (35), compound 
fracture of the middle of the left leg (39), complete (bilateral) dislocation 
of the jaw (40), gangrene of right foot (52) Fracture of the surgical 
neck of the humerus was not present in a single case It is not rare in 
unilateral dislocations. 

There are symptoms (pain (5, 23, 45) ; loss of function (21, 54) ; rigidity 
('1'^) j “ patient is unable to use his arms *’ (48, 58') ; in my case the loss of 
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function and jomt-ngidity were complete) common to all shoulder disloca- 
tions There are symptoms that occur only m certain types of displacement 
the location of the humeral head, the position of the elbow, etc , differ in the 
various anatomical forms In complicated cases, one finds, m addition, the 
alterations of function, of structure and of contour due to the co- 
existing injuries 

In all bilateral shoulder dislocations, note the direction of the axis of 
each humerus, note the relations of the bony landmarks of the shoulder 
region, note the extent of functional impairment and the degree or range of 
joint-mobility Any deviation from the normal is symptomatic of under- 
lying pathology ' 

In unilateral dislocations, to establish a diagnosis, one compares the 
injured shoulder with the unaffected. In bilateral dislocations, the clinician 
cannot avail himself of this aid as both shoulders are, most always, symmetri- 
cally deformed, the measurements of both sides often not differing half an 
inch (31) , at times they are similar (54) In my case, the measurements 
of both arms were practically identical Secure full exposure of both shoulders 
by divesting upper portion of chest of all unnecessary clothing 

The rotundity of the shoulder depends partly on the head of the humerus 
being in its proper place and partly on the integrity of the deltoid muscle 
Therefore, in all inward, downward or backward displacements of the head of 
the humerus, the normal contour of the shoulder is lost and there is present 
a double deformity a distinct flattemng of the shoulder region, due to the 
absence of the head of the bone from its noiinal place, and an abnormal 
bulging due to the presence of the displaced head in its new habitat In 
dislocations, the deltoid slopes straight from the acromion, or sinks in, having 
an indented appearance at its insertion An empty glenoid cavity (23, 54) 
and abduction of the arm, accompany all shoulder dislocations The round- 
ness of the shoulder was quite gone ” (15). “ Both shoulders were flattened 
and both arms were abducted from the chest wall ” (4S> 54) case, 

though patient was obese, the emptiness of the glenoid cavities could be 
demonstrated and the flattening of both shoulders was typical 

In all shoulder dislocations, the head of the bone can, by painstaking 
inspection and palpation, invariably be detected m an abnormal location 
** The head of the humerus could be readily felt under the pectoral muscle 
(2) “ Head of bone could be readily felt upon the dorsum of the scapula” 

(15) “In each axillary space, the head of the corresponding humerus could 
be palpated” (22, 24) In case 34, the head of the right humerus was 
below and a little to the inner side of the coracoid process , the head of the 
left humerus lay farther inward In cases 23 and 40, and in my case, the 
humeral heads could be felt under the coracoid processes , rotation of either 
arm caused rolling of the corresponding ball-shaped head 

In all bilateral dislocations of the humerus there is a distinct hollow or 
hiatus beneath the acromion process (2, /j/]), this hiatus being less noticeable 
m subacromial dislocations (57). 
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In old and recent dislocations, the deformity is so characteristic that 
the diagnosis is often made by inspection and palpation. In obese and mus- 
cular individuals, exact diagnosis is more difficult “ There was a hiatus under 
each acromion, but in consequence of the mass of adipose tissue it was not 
possible to feel the head of the humerus m the axillary space” { aa )- 

In all cases, it is advisable to have both shoulders radiographed. The 
radiograms serve as a record, as a guide , they often clear up many unsuspected 
conditions (54, 58), and establish the diagnosis upon an undispulable basis 
(52) “The head is displaced downward, it is entirely below the glenoid 
cavity, and is away from the thoracic wall ” (56) In my case, on both sides, 
the radiograms showed distinctly the integrity of the acromion, of the coracoid 
process, of the clavicle, of the head and anatomical and surgical necks of the 
humerus The acromio-clavicular articulations were normal. Each humeral 
head was away from the chest wall, was away from the glenoid fossa and 
immediately below the coracoid process. Radiograms show the exact location 
of the humeral heads, reveal the presence or absence of complicating osseous 
lesions fractures of the humerus, of the surgical neck and coracoid piocess 
of the scapula They remove doubts from the clinician’s mind Stereoscopic 
pictures are less liable to misinterpretation 

Complicating injuries of the nervous system are evidenced by motor, 
sensory and trophic disturbances Some of these nervous lesions are irreme- 
diable , others, such as contusion, compression, stretching and division (partial 
or complete) give, under appropriate treatment, a hopeful prognosis At the 
first examination, one should exclude an involvement of the circumflex or 
other nerves , sometimes, the nerve involvement affects all the muscles of the 
upper extremity. “ One month after reduction of the dislocations, patient 
was unable, owing to a partial paralysis of the deltoid, to completely elevate 
left arm” (45) In non-reduced cases, the nerves may be compressed by 
scar-tissue By taking the pulse on each side, one is enabled to ascertain the 
presence or absence of important vascular injuries 

Including my personal case, we analyzed fifty-nine cases Six cases, for 
various reasons, were untreated In case 3, patient was dead at time of 
diagnosis. Case 9 died from a skull fracture five hours after being brought 
to the hospital In case 13, patient died from a broncho-pneumonia shortly 
after admission to hospital and before the dislocations were reduced. Case 18' 
was an autopsy-room subject Case 41 was a dissecting-room subject In 
case 21, for some reason not stated, no attempt at reduction was made To 
these may be added a case of double luxatio erecta (56) , the dislocations were 
reduced, but patient died of shock from the associated injuries There were 
eight old dislocations, their treatment and the results obtained are discussed 
at the close of the article 

Recent dislocations are reducible or irreducible Primary irreducibility 
is usually due to some complication Associated fractures, detachment of 
either humeral tuberosity, especially if the detached fragments lie in the glen- 
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Old cavity, hinder reduction, predispose to recurrence The indication to suture 
or nail the detached fragment to its normal place may prevail 

Recent dislocations call for immediate reduction At the outset, let us 
emphasize that the treatment of choice is non-operative In the treatment 
of shoulder dislocations, operation is a last resort Only two recent dislo- 
cations were subjected to operation In case 34, the dislocation on the right 
side was reduced with the aid of ether anaasthesia without much difficulty 
All manipulative efforts failed to reduce the one on the left side On the 
following day the joint-cavity and the left humeral head were exposed by an 
anterior incision The humeral neck was crossed above on its outer side by 
the untorn tendon of the subscapularis 

Anaesthesia facilitates reduction, it abolishes pain, it overcomes muscular 
spasm and the patient’s resistance , with its aid, one can by gentle mampulation 
gradually break up adhesions opposing reduction (36) It is especially 
serviceable in muscular individuals (35) 

In five cases (8, 28, 38, 53, 54) in which reduction was obtained by non- 
operative methods, the text makes no reference of the use of anaesthesia 
In nineteen cases (i, 2, 4, 5, 7, etc), non-operative methods, unaided by 
anaesthesia, successfully effected 1 eduction In case 33, the left humerus 
was reduced without anaesthesia, the right humerus, with anaesthesia In 
twelve cases, to effect reduction, non-operative methods had to be supple- 
mented by general anaesthesia (19, 20, 45, chloroform, 36, 43, ether, etc ) 

In my case, to secure reduction, the patient was etherized 

In every recent case but one (34), in which non-operative methods were 
employed, the head of the bone was successfully replaced in its normal habitat >■ 
At times, one side is reduced easily, but to effect reduction of the opposite 
side, difficulty is experienced (39, /j/j) , anassthesia may be required (33, 36) 

In many cases, the clinicians noted the occurrence of a peculiar jerk, of a 
distinct audible snap upon return of the bone to its socket (i, 2, 4 > 5 > ^ 5 » 

4 ^> 51) Instant relief from pain often follows reduction In seven cases 
(6, 8, 25, 27, 30, 47, 57), It IS not stated that attempts at reduction were made 
Among the non-operative methods, Mothe’s method was used in one case 
(20), Kocher’s method in ten cases (22, 32, 45, 46, 49, 50, 51, 53, S 4 » 59 ) 

In the remaining twenty-seven cases reduction was effected by various blood- 
less manipulative procedures supplemented by extension and counter-extension 
(i> 5 > 24, 31, /|/|, 55) The extension is made by the operator, his assistants, 
weights or pulleys, counter-extension, by axillary pads, by heel in the axilla 
( 2 > 4 ) I 5 » 16) In fifteen cases the method employed to secure reduction 

IS not described in detail (10, ii, 17, 19, 26, 28, 33, 35, 36, 38, 39> 4°, 
43 , 48, 56) 

After reduction, the shoulder must be immobilized long enough to allow 
the repair of the capsular tear It is also imperative that passive and active 
motion, and massage, be instituted early enough to avoid ankylosis 

The treatment of old dislocations requires great care and individualization 
Owing to the close interrelation of treatment and results, it is best that they 
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be discussed together. There were eight old dislocations of from six weeks to 
several years’ standing In old dislocations, the difficulty of reduction is due 
to various factors Cicatrization and contraction of the capsular tear (52), 
inflammatory adhesions binding the head of the humerus to the surrounding 
structures, obliteration of the glenoid cavity, adhesion of the jomt-capsule to 
the periphery or to the entiie glenoid fossa, interposition of tendon or 
muscle, etc. , 

Some old dislocations are amenable to bloodless manipulative procedures, 
others require operative aid Though not always successful, the former should 
always be first attempted , successful bloodless manipulative methods secure 
better functional and anatomical results than operative treatment. When 
manipulation, traction by pulleys, etc., supplemented by anaesthesia, fail to 
obtain reduction, operation, if not contra-indicated, is to be performed 
Arthrotomy permits direct inspection of the articulation and of the contiguous 
structures. It enables the operator to determine, to remove obstacles to reduc- 
tion. “The tendon of the triceps prevented the head of the bone from 
re-ascending and slipping back into its normal place (56).” 

Unreduced dislocations are accompanied by deformity and disability, 
varying m degree, but permanently impairing the earning capacity of a hand- 
worker Operative treatment has a very low mortality, almost nil, and though 
final results are not always perfect, pam and circulatory disturbances are 
relieved There follows a very fair restoration of function 

In elderly people, fracture of the shaft of the humerus has resulted from 
forcible attempts at reduction of old shoulder dislocations During careful 
(author’s words) attempts at reduction of a dislocation of several months’ 
standing, the humerus was fractured immediately above the insertion of the 
deltoid muscle (52). Atrophy, adhesions of the surrounding muscles and soft 
parts and adhesions of the torn jomt-capsule, all these tend to make, at times, 
reduction by manipulation difficult, impossible, or extremely dangerous In 
case 12, seven months after the accident, reduction was secured by bloodless 
methods In case 14, reduction by pulleys and counter-extension was half- 
heartedly attempted, was unsuccessful The case was abandoned to nature; 
deformity and disability persisted Case 21 was untreated Case 58 was of six 
months’ standing. Attempts (Kocher and others) at reduction under anaes- 
thesia were unsuccessful Patient being sixty-five years old, operation was not 
advised. Case was treated by massage, active and passive motion, with indif- 
ferent results In case 23, though the humeral heads had remained out of their 
sockets twelve weeks, reduction was effected by manipulative methods (eleva- 
tion of the arms, etc ,) with the aid of anaesthesia Joint-motion was not fully 
recovered On right side, arm could be abducted to the horizontal, on left 
side functional recovery was more incomplete In case 4 ?, the value of judi- 
cious persistency is demonstrated One month after the accident two attempts, 
two days apart, were made under anaesthesia to reduce the dislocation with the 
aid of pulleys They were unsuccessful Two weeks later another surgeon 
effected reduction by the aid of pulleys 
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Resort to a cutting operation when convinced of the futility of further use 
of non-operative procedures In the young, reduction is more easily effected, 
presents less difficulty than in adults, and bloody intervention is rarely justified 
In case 52, during attempts at reduction of the dislocation on the one side, 
the humerus having been fractured above the insertion of the deltoid, the 
joint was opened Owing to the partial obliteration of the glenoid fossa by 
cicatricial tissue and by osteophytic outgrowths, reduction was difficult The 
glenoid cavity was cleaned out, and cicatricial bands opposing reduction were 
cut The head of the bone was replaced in its normal position Three months 
later, the arms could be abducted to the horizontal The remaining case 29 
was operated on by Sir Joseph Lister nine and one-half weeks after the 
accident Each humerus was protruded through the incision and all the 
rotators divided at their insertion , at the second attempt “ the pulleys drew 
the bone into the proper position ” Two months after discharge, patient 
came to the hospital for inspection, and it was seen that arms could be raised 
to a right angle with only slight movement of the scapula , rotation was much 
improved Patient stated that he could do hard agricultural work as well 
as ever 

The incision giving access to the articulation may be made along the 
posterior or the anterior axillary fold All cicatricial bands impeding reduc- 
tion are cut, muscles preventing reduction are divided and subsequently 
sutured The head of the bone being replaced into the joint-capsule, the 
latter is closed as completely as possible 

In the recent dislocations, the ultimate results are recorded in some cases , 
not mentioned (twenty-eight cases) m others In eight cases (7, 10, 22, 24, 
40 > 48, S 7 ) 59) recovery was complete. In some of the remaining cases, 
the late results are reported as follows “ Eight weeks after accident patient 
was quite well” (31) , seven weeks after accident patient was able to do 
light labor” (33) » patient suffers from chronic rheumatism, function has 
been slow in returning , it is not yet complete ” (36) , “ five weeks after 
injury arm could be elevated to horizontal position ” (51)? 

The prognosis in bilateral shoulder dislocations is influenced by many 
factors, cliief among which should be mentioned, age of the patient and of the 
dislocation, the patient’s occupation, the associated injuries and the treatment 
instituted As a rule, the older the patient (36), the longer the period required 
for recovery As to the age of the luxation, it is agreed that dislocations 
call for immediate reduction Sequelae are thereby forestalled, nothing is 
gained by delay Convalescence is longer in handworkers than in intellectuals , 
delicate hand movements are late in returning Associated injuries require 
appropriate treatment In some cases full function is not restored before the 
detached muscles or tuberosities are permanently fixed in their normal place 

Bloodless manipulative methods, supplemented by electro-, mechano- and 
hydro-therapy give the best results The two dislocations, right and left, 
are reduced separately, usually by the same method and at the same sitting 
The duration of immobilization varies in different cases 12 days (31), 5 
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weeks (36), etc. We are of the opinion that most clinicians err m prolonging 
complete immobilization beyond two weeks About the tenth day gentle 
passive motion and massage and electrical treatment should be instituted. 

After an arthrotomy and division of extensive adhesions, even though 
the bone is replaced to its normal position, some jomt-stiffness is to be 
expected. This is geneially compensated for by a movable scapula The 
restoration of the rotundity of the shoulder and the absolute relief of pain 
give much satisfaction to the patient. 

After reduction of the dislocations both shoulders are immobilized during 
the period of repair, the arms fixed m front of the chest by adhesive plaster, 
bandages, etc , for from two to three weeks The patient is practically help- 
less, he cannot feed himself, he cannot dress himself, he cannot attend to many 
of his other needs , he must be provided with an attendant 
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BOOK REVIEW 

A System of Surgery Edited by C C Choyce, F R C.S , Director of the 
Surgical Unit, University College, London, and J ]\Iartin Beattie, 
M D., Professor of Bacteriology, University of Liverpool In three vol- 
umes Second edition, vol i, pp 1013, vol 11,. pp 1057, vol 111, pp 1176 
New York, Paul B Hoeber, 1923 

This work was designed to present to the profession and advanced 
students a sound and comprehensive treatise on British theory and practice 
in surgery The second edition was delayed by the intervention of the Great 
War, but has now been brought up to date by thorough revision and the 
rewriting of a number of the articles Among these articles are very complete 
sections on X-ray diagnosis, fractures, tetanus, and orthopeedic surgery by 
prominent autliors One hundred and fifty new illustrations, including some 
fifty new plates, have been added. 

. The three volumes are compact in arrangement and convenient in size, 
inviting to easy and frequent use The illustrations are characteristic and 
often of excellent diagnostic value. Selected bibliographies are appended to 
most of the articles 

Volume I IS devoted to the general consideration of surgery, including 
surgical patliology Several articles covering the latter subject are contributed 
by the co-editor. Professor Beattie 

Volume II contains articles on regional surgery, including the breast, 
gastro-intestinal tract, and urinary tract The section on the breast, by 
Handley, is very complete, and presents that author’s arguments as to the 
spread of cancer, and his practice as to operation Sherren, Miles, Grey, 
Turner, Clogg, and others give well-illustrated articles on gastro-intestinal 
surgery which are also very complete in the consideration of diagnosis 

Volume III deals with the more special departments of surgery The 
female genital tract is concisely treated by Bonney in limited space The 
ear, nose, throat, neck and respiratory system are here presented The ner- 
vous system is attractively covered at length by Sherren and Trotter Bones 
and joints are very fully treated by Choyce Fractures and orthopaedic 
surgery, as well as other departments of surgery, are presented at moder- 
ate length 

Some portions of the work are less attractive by reason of the free use 
of fine print to save space Aside from this, the work makes a good impres- 
sion, IS complete in its scope, and practical in its presentation It fitly repre- 
sents British present-day surgery 

Richard W Westbrook 
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THE PRE-OPERATIVE PREPARATION OF HANDICAPPED 

SURGICAL PATIENTS 

By Waltman Walters, M D 

OF Rochester, Minn 

SECTION ON SDRGFR'i, MATO CLIMC 

The recent successful results following operations on patients handicapped 
with such conditions as diabetes, gastnc retention, obesity, _ exophthalmic 
goitie, obstructive jaundice and urinary retention, are a great credit to the 
combined pre-operative treatment of internist and surgeon Not more than 
three yeais ago, patients handicapped thus, were regarded as potentially grave 
surgical risks, and so accepted by the surgeon without due consideration of the 
possibilities of pre-operative preparation The patient with diabetes, theie- 
fore, was denied operation, or if operation seemed unavoidable, the risk was 
from 8 to lo per cent Likewise little effort was made to clean an obstructed 
stomach until the morning of the operation Immediate ligation of one or 
both superior thyroid arteries m many instances was the only prepafation that 
the patient with exophthalmic goitre received In cases of obstructive jaundice 
and of letention of urine resulting from hypertrophied prostate, immediate 
operation was often advised Because of lack of preparation many patients 
with obstructive jaundice bled to death and the patient with retention of mine, 
sometimes went into uremic coma from the sudden decompiession of the 
bladder To-day all such patients are carefully prjepared before operation by 
the internist and the surgeon, and operation i^’nbt performed until the patient 
is in the best possible condition for it 

P't e-operative Piocedwes The patient with diabetes is hospitalized 
under the care of the internist A weighed diet is given, m which carboh} drates 
and fats aie restricted until the urine becomes sugar and acetone free It is 
sometimes advisable to assist in the assimilation of a larger amount of carbo- 
h)^drate than the patient can take care of normally, by the aid of insulin 

The patient with gastric retention is under observation until the v ashings 
from his stomach are reported free from food particles To accomplish this 
It may be necessary to wash the stomach two or three times a day, gn mg the 
patient a liquid diet, and maintaining the body fluids by means of proctochsis 
or by the subcutaneous injection of a normal salt or a 2 per cent glucose 
solution If the obstruction is due to cancer of the pylorus, besides the pre- 
operative cleansing, preliminary gastro-enterostomy may be necessar\ as 
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advocated by Crile and Lilienthal, this is performed easily under local 
aniesthesia with veiy little risk, and ten to fouiteen days later, when the 
patient’s general condition has impioved, as a result of being able to eat and 
assimilate food, he is m infinitely better condition for resection of the tumor 
than in the beginning 

The obese patient has been recognized as a grave surgical iisk for years, 
not only because of the mechamcal difficulty of abdominal operation, but 
because he is exceedingly prone to unfortunate complications such as fat 
embolism and infection A high surgical risk in these patients may often be 
cut m half by placing the patient on a diet sufficiently low in calories to pei- 
mit a loss of from lo to 15 per cent of body weight before operation Keep- 
ing patients in bed for a week or ten days during this peiiod of weight 
reduction, tends to assist in relaxing the abdominal wall 

The pre-operative treatment of patients with goitre depends much on the 
type of case, the exact clinical and physiologic condition, and the complications 
in each case In cases of hyperthyi oidism it is essential to distinguish the 
exophthalmic goities from the hyperfunctioning adenomatous goities The 
administiation of Lugol’s solution to patients with exophthalmic goitie during 
the last two years at the Mayo Clinic seems to have reduced the post-operative 
mortality approximately 2 pei cent , and the total mortality, including pre- 
operative and post-operative mortality from 3 to 4 per cent 

Duiing the last two years appi oximately 100 patients with intense obstruc- 
tive jaundice have been operated on, and only two have had seveie post- 
opeiative hemoiihage All of the jaundiced patients had had a daily intraven- 
ous injection of 5 c c of a 10 per cent solution of calcium chlorid for a 
period of thiee days befoie operation Also their body fluids and carbohydiate 
intake had been increased daily by large quantities of fluids by mouth, and 
glucose solution by pioctoclysis 

In the last two or thiee years patients with retention of urine resulting 
from hyperti opined prostate have been much moie carefully prepared than 
formei ly It is true that in certain instances the bladder was drained immedi- 
ately by means of supiapubic cystostomy, and yet many of the patients died 
from uiemia and infection Hunt and Bumpus have been able gradually to 
relieve such obstruction by means of a watei pressure apparatus The appaia- 
tus IS raised to a level that allows the bladder to empty through an indwelling 
urethral cathetei, at the late of not more than i 01 2 c c m an houi, from 
twelve to twenty-foui hours being requiied completely to empty the bladder 
Thus the possibility is eliminated of congesting the kidneys, which maj^ occur 
when back pressure, resulting from urinary obstruction, is suddenly released 
The procedure makes it possible to perform a one-stage prostatectomy in from 
75 to 80 per cent of cases of hypertrophied prostrate Adequate exposure of 
the interioi of the bladder is obtained, a caieful dissection of the hypei ti opined 
lobes of the prostate can be made, and hemorrhage accurately controlled In 
contiast to this operation is the blind two-stage opeiation, in which the pros- 
tate glanfl IS dug out thiough a hole, about i 5 cm in diameter, which pre- 
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viously held the cystostomy tube This procedure is often accompanied or 
followed by serious hemorrhage which greatly reduces the patient’s lesistance 
End-Results That the foregoing pioceduies in the pieparation ol handi- 
capped patients are of value is shown by compaiing the end-iesults in these 
vaiious conditions in the Clinic, before and after such methods weie instituted 
Wilder reports a moitahty rate of less than 2 per cent m cases of diabetes in 
which operations weie perfoimed, as compared with 10 pei cent foui }eais 
ago, and 30 per cent as given by most of the standard text-books of singer} 
Beikman lepoits that the mortality rate was reduced =50 pei cent, in cases 
of gastiic letention in which operation was performed duiing the last two 
yeais, and m wdnch these pre-operative measures w^ere employed A similai 
1 eduction in the mortality rate in cases of exophthalmic goitie, in w^nch opera- 
tion was perfoimed, is reported by Plummei, Boothby, and Pemberton The 
mortality late m cases of obstiuctive jaundice has decreased 50 pei cent m 
the last two years, since these patients have been adequately piepaied 
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GAS GANGRENE 

By Charles Goodman, M D , 

OF Yoek, N Y 

In 1882, IMolier and Ponget first used the term “Gaseous gangrene” and 
from 1877 to 1881, Pasteur, Koch, Geffky and others isolated the bacillus 
which, because of its pathogenicity, was called the bacillus of malignant 
oedema In 1892, Welch added the B perfnngens to this group These 
have been increased until the group now consists of about 25 anaerobes and 
some 10 or 20 aerobes The clinical classification of Weinberg and Seguin 
offers a convenient one for these lesions 

(a) Virulent gas gangrene i Classical or emph5'^sematous type 
2 Toxic or oedematous type 3 Mixed form 4 Putrefactive type 
(b) Avirulent gas gangrene 

The Welch bacillus is the greatest producer ot gas, and pure infections 
of It are apt to be the classical or emphysematous type B fallax and B 
aerofoetidus are next in importance m the production of gas The B oedemo- 
atiens and vibrion septique produce less gas and more cedema and predom- 
inate in the oedematous lesions The mixed forms can be caused by any 
combination of the above, while the putrefactive group may show any'^ and 
all combinations including the ordinary pymgens 

Major Coupal of the Army Medical School has called attention to the 
fact that muscle is a favorite tissue for these lesions and blood clots blood 
serum, lung and liver are next m importance Muscle only offers good soil 
for these infections, if it is damaged or its circulation is altered Structures 
containing little muscle like the hands, the feet, and the bones of the face 
are more rarely^ involved Blood clots or serum in the pleura or peritoneum 
are common sites while the brain is fairly free from this infection iMuscle 
covered by'^ dense fascia is a favorite location as the initial oedema and gas 
formation are transposed into tension by’^ the restriction of these dense fas- 
cias and this further embarrasses the circulation and favors rapid spread 
of the process The lower calf and the thigh are examples of this class 
while the buttock, and the sacral regions have the same factors plus the 
fecal contamination 

High explosive wounds are the most liable to these infections because 
of the contaminating element Pieces of uniform or dirt, both, carrying 
the mambers of the anaerobes are often planted deeply in the tissues by the 
large fragments These missiles usually produce more damage ro the soft 
parts than do bullets The infection begins to show clinical signs in from 
four to SIX hours after the injury”^ The high explosive wounds and the 
high ^eloclty bullet wounds with much bone comminutions, mushroom effect 
or lascular lesions being favorite types Histologically, the muscle fibre 
shows shrinkage, failure to take the usual stains and an oedema sometimes 
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arnounting' to the diametei of the muscle fibre itself confined within its 
sarcolemma Bacteria usually found in larger quantities than in the ordinary 
infections occur in the connective tissue lining the finei muscle fibies They 
seem to spread along these structures and are said by some to have the power 
of migrating along the coats of blood-vessels, especially when the structuies 
have been damaged by hydraulics The usual findings at autopsy in the ti uc 
emphysematous types is the classical one of Welch septiciemia These 
usually show a body-wasted jaundice, presenting a large foul smelling \\ound 
usually of the dense muscle aieas with large quantities of haemoly/ed lilood 
m the large vessels, a gas invaded foam-hke clot in the heart and with all 
vascular intimas stained a deep red and with the so-called foam liver This 
structuie is soft, bright red and usually ruptures in manipulating On sec- 
tion it yields quantities of hasmolyzed blood and fine bubbles 

Keith Inglis remaiks that in war practice the mode of infection is sim- 
ilai in most instances All cultivated soils are rich in anaeiobic oi gamins 
originally derived from animal faeces, and shell wounds aie fiequcnily 
contaminated by such soil, the saccharolytic organisms most commonlv found 
in infected wounds are bacillus Welchii, vibrion septique and bacillus osdem- 
atiens They are responsible foi the production of the spieading lesions of 
gas gangrene Gas gangiene occuning in civil life may be divided into two 
classes according to the mode of infection Class i, includes tho'ie lesions 
in which like the gas gangrene of militaiy practice, infection is due to con- 
tamination of the wounds by soil or material containing pathogenic anae- 
robes which originally came fiom animal feces This class of lesions is 
not very uncommon and in the laige metropolitan hospitals, wounds infected 
with gas producing bacteria are occasionally met with Class 2, includes those 
lesions m which infection is not indirect by contaminated soil, but direct 
by the patient’s own intestinal organisms The t\pe of lesion is uterine 
sepsis after abortion Particularly criminal aboition Inghs repoits four 
cases of uterine sepsis ending fatally In thiee instances gas bubbles were 
found in the liver and spleen, and the patient was piobably infected bj path- 
ogenic anaerobes possibly fiom the patient’s own ahmentar;y tract I he 
endo-caidial valves, aortic intima, etc, were often dark red 01 c\en Idack 
in color The intense generalized pigmentation seen in these thiec women 
was not observed by me in the soldiers who died fiom gas gangrene during 
the war 

Christopher says the earl} diagnosis is of the greatest moment IIistor\ 
of a recent wound, swelling, increased frequency of pulse late, tjmpaii}, 
crepitus (auscultatory and palpatoiy), pale coloi of the skin, odor, abilit} 
to “ milk ” gas bubbles out of the wound, thin discharge, rontgenograpiiic 
findings, and the maintained intelligence of the patient In regard to 
treatment the preventive is naturally the most important Thi^ consists 
of thorough early debridement of the wound, follow'ed by drc^^sing with 
Dakin’s solution by the Carrel method, and delaved closure It seems ^cr} 
desirable that serotherapy be more used m the preventive treatmcnl fincc 
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gas gangrene has developed m a wound the first choice of attack is surg- 
ical Radical removal of the gangrenous parts, multiple free incisions, and 
the Carrel-Dakin treatment should be employed Christopher had a case 
of a structural iron worker whose left hand had sustained a severe 
crushing injury 

On admission 1500 units of tetanus antitoxin was given, and the Carrel- 
Dakm treatment of the wound was instituted A week later a culture of 
the wound was reported as having gas bacilli as the predominating organism 
Several phalanges were amputated and the raw area was skin-grafted by 
the Thieisch method from his thigh The Carrel-Dakin was carried out 
daily Eight months later the patient could write and row a boat 

Eugen Frankel and F Wohlwill confirmed from guinea pig experiments 
and autopsies on four cases that there is no foundation for the theory that 
the fatal termination of the gas gangrene infection is not caused by toxic 
effects on the central nervous system 

Barney and Heller found that B Welchii and B Chauvoei are notable 
muscle feeders The vibrion septique group may feed on muscle, but they 
show a preference for connective tissue, and for serous linings, and they 
also show a remarkable facility for spreading along the lymph and blood 
channels Their invasions are, therefore, not to be controlled by incision 
of individual muscles as are Welch infections Many of the organisms of 
the oedematiens group fail to spread rapidly from the site of inoculation, 
and act by means of toxins that advance far before them 

Muller lepoited a case in which an operation started up an old gas 
bacillus (Welch-Nutall) infection, which had remained latent for one and 
a half years after a shell wound After amputation of the leg the stump 
healed up, and an artificial leg was successfully adjusted He thinks that 
a new infection was excised 

Van Gehuchten found in a laige number of experiments with the ductless 
glands in guinea pigs, after infection with the gas bacilli that the alterations 
of the ductless glands are like those observed in other infections The alter- 
ations are not marked in the thyioid and the pituitary, but are very deep in 
the suprarenal bodies In the last named the hemorrhage lesions have always 
shown an extreme gravity In the majority of cases m the animals who 
survived, there was a coitical insufficiency from lack of cholestenn, and a 
medullary insufficiency from deficient adrenalin secretion 

De Lavergne injected an emulsion of one of four gas bacilli into a guinea 
pig One of these will be protected, and the same serum which has protected 
the guinea pig will protect the pig In four per cent of cases, all the animals 
succumb, not only the animals protected by a single serum, but even the animal 
protected by the simultaneous injection of the three serums The gas gan- 
grene is the work either of a typical v septique or of b sporogens, or some 
other aberrant germ 

Haberland reports that the blood-vessels in gas gangrene are injured 
as follows As the bacillus invades the vessel wall, the endothelium is in- 
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jured, and the ground for a vital thrombosis formation is prepared A 
serous hemorrhage suffusion of the subcutaneous and interstitial connect- 
ive tissue will follow The effect on the blood-vessels is thus a mechanical 
one although the toxin action is the definite one 

Sacquepee reported in 1920 at length on his experiments with gas gangiene 
In a series of 191 cases of gangrene which he treated with Leclamche and 
Vallee’s pol3walent serum or according to the De Lavergne method there 
were 166 cures and 25 deaths The mortality m non-treated cases was 75 
per cent It can therefoie be seen how far the curative treatment has been 
successful It often operates in a sti iking manner, for in an entire senes 
of cases in which any suigical interference was deemed inadvisable, the shock 
of the operation seemed bound to cause death and energetic serum treatment 
brought about such an improvement that the operation could be carried out 
subsequently at leisuie with a minimum amount of dangei 

Sacquepee emphasizes the value of preventive sero-therapy in cases of 
very severely wounded patients particularly exposed to gangrene (arteiial 
wounds, laceration of the buttock, thigh, etc , ) 

Amongst 319 cases treated preventively only 4 cases or i 17 per cent of 
gangrene was observed A series not treated by serum gave 7 2 per cent 
gangrene The value of preventive sero-therapy is evident since it reduces 
cases of gas gangiene to a very slight number of those wounds which are 
most exposed 

It appears from information at hand that gas infection of the virulent 
type does appear now and then in the surgical ser\ice of most hospitals 
When It IS present in the extremities, its progress is so rapid that it rarely is 
diagnosed early enough for hopeful eradication by surgical means alone 
The value of an early exhibition of pioperly prepared serum as a life-saving 
measure is indisputable, and its efficacy as a preventive measure by inhib- 
iting the growth of the virulent forms of gas bacillus deserves recognition 
by the municipal departments of health 

Death from tetanus would seem unpardonable on account of neglect of 
a prophylatic dose of serum administered in a case of street injury Never- 
theless, it appeals that one of the most potent therapeutic measures dis- 
covered as a result of the recent world war is either forgotten or we have not 
had an epidemic of this gas infection brought home to us, to the realization 
that prophylactic measures might be applied to prevent the occurrence of 
such disaster 

Of the few cases reported m the hteratuie that recovered without serum 
therapy, all had come to a high amputation The recovery of my case was 
undoubtedly due to the efficacy of the serum A careful inquiry as to the 
possible source of suppl)^ of serum for treatment of gas bacillus infection, 
reveals that there is but one private laboratory that maintains any supply 
at all while the laboratoiies of the department of health and those of the 
army and navy have closed their eyes completely to the necessity of main- 
taining a supply of this prophylactic and life-saving remedy 
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Case Report — On Sunday, November 19th, a little girl aged nine was run over 
by a motorcycle and admitted to the Beth Israel Hospital with a deep, penetrat ng wound 
at the junction of the middle and lower third of the anterior aspect of the thigh I 
saw her shortly after her admission and she presented considerable swelling due to 
haematoma The wound was treated with iodine both this and the day following admission 
to the hospital The report of the X-rays was negative 

The day following, which was Tuesday, the child presented an appearance of being 
very ill and her temperature had risen to 105° An inspection of the thigh revealed 
everted edges of the wound, with no discharge There was some discoloration of the 
skin The child was immediately taken to the operating room Upon incising the thigh, 
under anaesthesia, I found the extensor cruris muscle pUip fied, of a terra c..tta co or and of 
gelatinous consistency This destroyed and infected portion of muscle was excised At 
least half of this muscle was involved Underneath the extensor cruris was found a 
smudge which was made up of clot and hair, surrounded by liquefied muscle tissue This 
was removed, and the contiguous and involved portion of the suberuns excised The 
whole wound was iodized and the house surgeon instructed to prepare a Carrel-Dakin 
dressing with tubes for a flushing of the wound with the solution, every two hours 

The tissue excised was at once taken to the laboratory for immediate microscopic 
examination for possible gas bacillus The report was submitted to me in about twenty 
minutes that the muscle tissue removed was infected with gas gangrene bacillus 

In the evening the child appeared to be extremely ill and stuporous Ihe thigh had 
become very much swollen and there were new areas of discoloration in the upper part 
of the thigh The picture presented was that of the type of case for which, during the 
war, orders had emanated from the surgeon general’s office that gas gangrene evident 
to a great extent in the regions of the thigh should be treated by immediate amputation 
followed by the Carrel-Dakin dressing 

The gas bacillus is recognized as one of the most fatal forms of infection, and was 
responsible for the loss of many thousands of soldiers during the first two years of the 
war on account of temporizing and conservative measures then practiced Amputation 
saved many lives in the war as the usual antiseptics applied to infections have little or no 
influence upon tissues contaminated with it In 1917 I had an opportunity of witnessing 
the very interesting experiments made by Doctor Bull of the War Demonstration of the 
Rockefeller Institute The doctor, who had been working very zealously, thought that he 
had perfected a serum which would combat the ravages created by the gas bacillus infect- 
ion One of the experiments I recall was made as follows Healthy pigeons were inoculat- 
ed with a small quantity of gas bacilli These invariably died within a half hour When 
the bird was placed in an incubator its body would in less than an hour swell up to at 
least twice its natural size, and an incision of the muscles would be followed by an escape 
of gas which could be illuminated with a match Other pigeons from the same group, 
injected with a similar quantity of gas bacilli, and at the same moment injected with a 
dose of Doctor Bull’s serum, remained alive and well This serum w^as taken abroad 
and proved utterly worthless for the infection of gas bacilli because it was found later 
that there were other t^^pes of gas bacilli unknown to Doctor Bull in which his serum did 
not seem to have any influence whatsoever 

The girl wLose case I am now reporting, was given 105 c c of the serum obtained 
from the Lederle Laboratory The serum was a mixture of Welch perf nngen s form of 
the gas bacillus type with tetanus The patient developed a chill, and the administration 
was discontinued at that point No amputation w^as done owing to the opposition of 
the family 

During the next tw^o consecutive days the child received two more doses of the serum 
of 100 c c each and then began to show continued improvement At the end of three 
weeks the w^ound was practically bacterially free, and I performed a secondary 
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suture with an almost perfect primary union Since then the child has been talking 
around and has recovered an almost perfect restoration of the function ot the muscle 
by hypertrophy 

Upon inquiry I learned that at one of the hospitals, uhich has a eerv large ambulance 
service, that there were no less than three cases of gas gangrene treated in the course oj 
a year, two which terminated fatally and the third recovered attci an amputation of the 
upper extremity 

In the Journal of Railway Surgeons there are two cases of gas bacillus infection 
reported which occurred in the practice of Doctor Edmondson One ot these w is the 
case of a boy who had frac- 
tured his leg which showed ^ 

withm forty-eight hours evi- 
dences of gas gangrene A 
high amputation saved the 
boy^s life The other was a 
man of fifty years of age 
who had pricked his finger 
and gas gangrene set in An 
amputation at the shoulder 
and repeated blood trans- 
fusion saved the man^s life 
Neither one of these cases 
was treated with serum 

Another case was re- 
ported during this last year 
m the Archives of Surgery 
by Barney and Heller, of 
San Francisco This case 
resulted in a high amputation 
of the arm Attention is 
called to this case of unusual 
form of infection in order 
to show that while it is a 



Fig 


I — Microscopic section of tissues rcnuivti n pttnn 
Bactenolog'ical report hv ^iorton < K ihn M)ipi ’ yn tt 
bacteria in the specimen are \crv ell'll iLtciistu ol the W • ’sn j i 
rare form, it does appear sas gangrene baallus Tney trt --h ,rt p’uiap I'r n ) 1 n i i i 

square endi and a diligent search rc\ tils no ^port l xt\ m 


\ji\ *itt( mpt 


now and then in the course 

of our experience, and it must be treated radically, without deJ o 
temporize is likely to be followed by a fatal outcome 

The bacteriological report on the slides of tht tissues renioxcd tniin tin n 
made by Dr Morton C Kahn Morphologically, the bacteria in the sprcimm m \ir 
characteristic of the Welch type of gas gangrene bacillus TIu\ art pU n<i> 1 1 nn 

bacilli with square end, and a diligent search reveals no sport bcarim; lorni ( 1 i) 
The organism oedematiens also gives similar characteristics The mniphnl(jn\ liniiu 
however, a more slender organism, and having tendency to sporulatc The Wclchn dots 
not spore m the presence of carbohydrate, such as is present in the inii^'Cle 

He further states that the morphology of the bacteria presented in\c all the character* 
istics of the Welchn type Doctor Williams, assistant to Doctor Park (Board o) Ih dth 
Laboratories), reported as follows The specimen of bacteria presented presents the 
characteristics of an anaerobic form of bacillus The appearance of the baetcrii is 
characteristic of the virulent anaerobic gas bacillus, several groups ot ulneh h<n f f> 1 
isolated While it cannot be stated with absolute certaintj to uhat particul ir ijroup th» 
bacteria belong, without reproduction b} culture, tlie appearance ol the slide is ne\erthc- 
less quite characteristic, and reall}^ could not be mistaken for am thin;, 
the gas gangrene producing bacilli 
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THE INCIDENCE OF POST-OPEEATIVE CATHETEEIZATION 
THE INCID^NU.^^ HOPKINS HOSPITAL^ 

By Ralph G Mills, M D 

or PrKiNG, China 


The attitude of the profession toward callietei ization after opeiation has 
undergone consideiable change during the last decade Foimeily the indica- 
tions for the itse of the catheter were ili-defined, some emploAing it fieely 
whenever there appealed to be any complaint of distention in the lowei alido- 
men from any cause, otheis. fearful of producing a cystitis, seeking to avoid its 
use except in cases of obvious ovei filling kletbods weie devised which 
sought to lender the pioceduie free fioni danger by stiict allenlion to asepsis 
and thorough cleansing of the meatus Occasionally in igations of the bladder 
or instillations weie employed, but without any clearly defined indications or 
scientific basis for their use The importance of residual urine as a predispos- 
ing factor m post-operative cystitis was occasionally mentioned Its presence 
before operation was laiely looked for and post-opeiative letention was 
expected m a considerable number of cases These w^eie catbetenzed as a 
routine measuie at regular or iiiegulai mteivals until the patient was able to 
void without assistance If no obvious cystitis developed, no furtlicr atten- 
tion was paid to the bladdei or the possible piesence of residual mine Here 
and there a voice was raised m piotest, nolabh Taussig, Kolischei and Curtis, 
but apparently little attention w^as paid to their suggestions 

Surgical progress w^as, however, being made along ceitain lelevanl lines, 
such as increase in the rapidity of operating, the elimination of tiauma to 
tissues left behind, the use of better anaesthesia and the reduction of pain and 
discomfort after operation A careful, detailed comparison of the vaiious 
methods employed w^ould doubtless leveal many instances of alteied technic 
in operation or diessing that influence the uimaiy mechanism 

A comparison was made betw^een an Ameiican series^ and one collected 
in Korea 2 m older to determine the influence of race and necessaiy methods 
of hospitalization upon the uiinaiy function as affected by operation How- 
ever, the interval between observations was so long (9 years) that the 
effect of improved technic could not be safely disiegaided In view^ of con- 
templated studies upon another Oriental race, the Chinese, it was felt that 
such a senes as that embodied m this paper wmuld bring to light the results 

of any such alteiation m operative procedure and impiovement in the attitude 
toward catheterization 


Peisonal observation of any of these cases has not been possible, the data 
being entirely obtained from the hospital records, to which access was secured 
through the permission of Dr Ralph B Seem, Assistant Superintendent, and 
*From the Department of Pathology, Peking Union Medical College 
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the cordial cooperation of Miss Frances Riach, Custodian of Records Drs 
J P Maxwell and A S Taylor, at that time connected with the Depaitments 
of Gynecology and Surgery i espectively, have kindly furnished much 
collateial data in regaid to the various regulations and procedures Miss 
Anna D Wolf, foimerly of the nursing staff, has also added valuable infoima- 
tion My special thanks are extended to Drs T S Cullen, Guy L Hunner, 
D B Casler, E H Richardson, and L R Wharton for their sympathetic 
inteiest in this investigation and their many helpful suggestions 

The cases summarized are from the surgical, gynaecological and urological 
services of the Johns Hopkin’s Hospital and include practically all those oper- 
ated between June i, 1918, and February 15, 1920 Only those aie here con- 
sidered which conform to the postulates laid down in the first article In 
biief they are as follows 

1 The operation must have involved the cutting of tissue 

2 It must have been performed under general oral anaesthesia 

3 The patient must not have been comatose before or abnormally long 
after opeiation 

4 Patients must have been twelve or more years of age 

5 They must have had appaiently normal contlol of the urinary function 

6 They must have lived at least twelve hours after operation 

7 Obstetric operations of all kinds are excluded 

8 All cases have been disregarded where drainage with a retention cathe- 
ter was maintained or where catheterization was done at short inteivals for 
reasons connected with the particular operation 

The operations confoimmg to these limitations aie divided into the 
following 14 groups 

1 Operations on the rectum and anus 

2 Opeiations on the penis and scrotum, including the male perineum 

3 Operations on the vagina, including female perineum, but excepting 
dilatation of the cervix and cuiettaee 

o 

4 Abdominal operations involving the female pelvic organs 

5 Dilatation and curettage of the uterus 

6 Opeiations for hernia, inguinal and femoral, both sexes 

7 Operations on the kidney and ureter 

8 Operations in the abdomen not gjmaecological, including abscess and 
operations on the liver 

9 Operations on the chest, abdominal wall, back and hips 

10 Operations on the arm 

11 Operations on the leg, including inguinal suppuiation 

12 Opeiations on the head and neck, except Nos 13 and 14 

13 Opeiations on the mastoid 

14 Operative removal of tonsils and adenoids 

The routine for the care of gynaecological patients, so far as it concerns 
this study, contains the following orders to nurses and house officers 
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/ Adimsmn of Patwnts Water forced Specimen of urine to the 
laboiatory If patient does not void foi J2 houis, notify doctoi 

II Pupal anon fo, Ope, alien Nothing by mouth after midnight CKcept 
uatei Voided specimen to laboiatorj, moining of opeiation Githetenzalioii 

of all patients undei anjesthesia befoie operation T 

III Poiihopoaiwc Cmc- Watei foiced All patients may be tinned m 
bed unless othenvise oideied No patient may sit up, gel into a chan , oi walk 
without ordeis Specimen of mine to laboiatoiy moining aftei opeiation 
and C[ 7 days Cathetei ization oideis foi all patients except D and C 

1 If patient is unconi foi table, she may be cathetei ized at an} time aftei 
8 hours following return to the naid If the patient is comfortable, she need 
not be catheterized until 12 houis after hei icluin 

2 Aftei the fiist cathetei ization, she shall be cathetei ized q 12 hours until 
she voids 100 cc , or moie at one time 

3 After D and C no patient is to be cathetei ized except b} special oider 

4 Patient may be raised m Gatch bed, if necessaiy, to assist hei to \oid i 

5 When any patient who is not being catheterized has not voided for 
12 hours, notify doctor 

Bladder instillation, silvei nitrate, 1-2000, oz i, is to be given daih if 
patient has to be catheterized over 36 houis This treatment is to be continued 
as long as the patient has to lie cathetei ized 

The loutine on the suigical seivice was not so explicit in regaid to 
catheterization, each case being subject to individual orders \A^hen a patient 
did not void, the mteine was notified and eftoits were made to bring about 
urination If the bladdei was not distended and the patient was comfoi table, 
he was allowed to wait Fluids weie forced if possible, warm enemas used 
and the patients allowed to rise up 01 stand when advisable fiom the opeiatne 
point of view No definite time limit was set within which eveiy patient must 
urinate or be cathetei ized 

The use of drugs before and after opeiation has apparently been quite 
free A preliminary injection of morphine 1/6 gr and ati opine i/ioo gi was 
the rule, except with children, and was often repeated within the first 6 hours 
or sooner, in case of great pain it was given again Complaints of pain 
fiom gas were often noted on the chaits and in such cases esenne i/ioo gi 
and strychnine 1/40 gr were commonly employed No instance wheie benzyl 
benzoate was used to ovei come the spasticity induced by morphine was 
observed Pituitrm was also occasionally administered 


I OPERATIONS ON THE RECTUM AND ANUS 

patients were women, of whom six had a suture of the rectal 

vasrnal nno f ^ penneal repair All except one had some form of associated 
ginal operation Fourteen hours was the longest time that elapsed before the catheter 

t Personal communication from Dr Guy L Hunner 
X Personal communication from Dr D B Casler 
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was used In this case the patient had voided 30 c c before catheterization, the catheter- 
ized specimen measuring 250 cc Another patient with suture of the sphincter and 
perineal repair was cathetenzed after seven hours by special order The amount obtained 
was 250 cc , “slight discomfort” was noted on the chart Ihe patient from whom 
a rectal polyp was removed was “ waked for treatment ” (t e , catheterization) at the 
expiration of twelve hours, in spite of the fact that she had voided 50 c c one and one-half 
hours before Much nausea and vomiting was noted in one history and “ very nervous ” 
in another One woman seventy-one years of age was cathetenzed a great many times 
after an operation for hemorrhoids and anterior and posterior colporrhaphy She was 
“uncomfortable from bladder distention” and by catheter 275 cc were withdrawn 
Approximately every eight hours thereafter the catheter was used, yielding the following 
amounts 200, 500, 450, 150, 350, 425, 400, 400, 150, 225, 200, 100, 500, 325, 850, 800, 

Table I 


Operation 

Fistula 
Hemorrhoids 
Hemorrhoids and fistula 
Abscess 
Mucous polyp 
Atresia am 
Suture of sphincter 
Carcinoma (Eraske) 
Ulcer excision 
Fissure 
Totals 


Cathetenzed 


Voided 


II 


2 


31 

1 


8 


I 


6 


1 

2 


9 


2 

4 

I 

61 


250 and 925 c c After the fifth catheterization the note is made, “ no complaint ” The 
charting was discontinued while the patient was still being cathetenzed There were no 
urinary records on the charts to indicate the condition of the urine, but there was 
evidently no serious difficulty or the records would have had some special entry There 
was apparently an atonic condition of the bladder and the irregularity of the size of 
the specimens obtained suggests a \ariation in the technic used and the presence of 
considerable residual urine The amounts stood in no relation to the diet, time of day, 
or any discoverable factor Two of the women were colored and seven were white 
Of the non-cathetenzed patients 37 were men and 24 women, 42 were white and 19 
colored As compared with the St Luke’s senes, there was a notable decrease in the 
frequency of catheterization in three groups, namely, fistula, hemorrhoids and perirectal 
abscess Formerly these were dressed with large gauze packs or rolls of gauze of which 
the patients frequently complained bitterly Several stated that the presence of the 
dressings prevented them from urinating, the truth of their statement being evident 
when they voided without difficulty after its removal The two patients subjected to 
the Kraske operation for cancer of the rectum voided without difficulty after eleven and 
eighteen hours, respectively On only four of the patients who voided was any gynae- 
cological operation done 
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2 OPERATIONS ON THE PENIS AND SCUOlUM, 

including I he male perineum 

One pauent operand for double Mrocdc^-s 

withdrawing 75 cc Kote on the cu tendcnc> of suigcon-; 

The St Luke's figures were 4 catbetenred and iS Nomcc. 

Taiii i: II 


Operation 

Varicocele 

Varicocele and h} drocele 
Circumasion 
Epidid> mectomy 
Castration 
Periurethral abscess 
Hydrocele 
Penneal fistula 
Vesiculectomy 
Miscellaneous 
Totals 


Cathctcnzeclj Vo’ded 
l6 


17 

9 

2 

21 

5 

6 

9 

89 


to delay the use of the catheter is here shown \er> clcarlj Thirtj-fnc patients urinated 
voluntarily within eight hours after operation and 52 delajcd longer It is imposcihlc 
to say how' many of the latter group would ba\c been able to \oid wathin eight hours if 
they had been urged to do so 


3 OPERATIONS ON THE VAGINA, INCLUDING FEMALE PERINEUM 

Several operations W'ere more complicated than would appear from the table a!)0\c 
There \vere 3 vaginal suspensions of the uterus, 2 of the patients \oidcd The urethral 
orifice was repaired in 3 indniduals, 2 of them being cathetenzed, the charts leaving an 


T\dle III 


Operation 

Cathetenzedj 

Voided 

Plastic repair in vagina 

4 1 

20 

Penneal repair 

18 1 

18 

Pelvic puncture ! 

6 ^ 

27 

Miscellaneous 

2 

6 

Totals 

30 

1 

1 71 


uncertaraty as to whether or not this was done by specal order In grouping the eases 
the most important or extensive operation was selected hpvtn<r 4 

?“i.r =:=, s = 
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tenzed and 5 voided, of those in whom vaginal fixation was done, 2 urinated and 2 
were cathetenzed 

4 ABDOMINAL OPERATIONS ON THE FEMALE PELVIC ORGANS 
A classification of operations involving the wide variety of combinations 
would have been very cumbersome Simple hysterectomy was usually done 
foi uterine tumors of benign nature, whereas pan-hysterectomy with removal 
of the adnexa covered the malignant tumois and extensive pelvic changes 

Table IV 


Operation 

Cathetenzed 

Voided 

Uterine suspension 

43 

38 

Hysterectomy, simple 

16 

20 

Hysterectomy and removal tubes 
and ovaries 

57 

56 

Removal tubes or ovaries (uni- or 
bilateral) 

29 

62 

Totals 

145 

176 


following prolonged infection Cases involving the removal of tubes and 
otanes on one 01 botli sides for all causes were giouped together Suspension 
of the uteius, whether alone or combined with other operations, was con- 
sidered as a single group because of the mechanical effect upon the bladder 
All four groups of operations were believed to influence moie or less the nerve 
and blood supply to the bladder and hence to be directly related to the 
patient’s control of micturition 

Subject to the rules in force governing the post-operative catheterization 
of gynaecological patients, it appears that a little more than half of the 
women voided without instrumental assistance This ratio, however, is not 
maintained in all the groups The effect of pressure of the uterus against the 
bladder is seen in the fact that foity-three were cathetenzed and only thirty- 
eight voided A further analysis of the cases shows 


Operations 

Cathetenzed 

Voided 

Uterine suspension alone 

— 

9 

Combined with adhesions 

4 

3 

Combined with appendicitis 

2 

5 

Combined with other pelvic operations 

37 

21 

Totals 

43 

38 


Apparently, then, uterine fixation alone did not interfere with urination, 
but when combined with other operations, particularly those on the pelvic 
organs, a distinct influence was noted 

Removal of the supravaginal portion of the uterus, as for uncomplicated 
fibromyomata, had little effect upon bladder function Only two such simple 
operations are included in the cathetenzed group, and twelve of the other 
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fourteen were combined with appendectomy In the non-catheteiized group 
there were four simple hysterectomies and sixteen combined with appendec- 
tomy. The number of appendices removed would indicate that this was almost 
a routine measure. Comparison of these two small groups indicates also that 
when the abdomen is once opened for any operative procedure the additional 
trauma incident to an appendectomy has little oi no influence upon the 
urinary mechanism Such interference as is noted in simple appendectomy 
must be attributed largely to the laparotomy and the technic that goes with it. 

Complete lemoval of the uterus and more or less of the adjacent organs 
IS a more formidable operation, the number of cathetenzed patients being 
equal to the non-catheterized. Tlie influence of the additional removal of 
portions of the adnexa is suggested by the fact that when these alone were 
lemoved, more than twee as many patients voided as were catheterized. 
Proper deductions must be made m this group for the influence of the 
laparotomy, as was noted in the case of appendectomy. 


5. DILATATION AND CURETTAGE OF THE UTERUS 
This operation alone was employed in the treatment of seventy women of 
whom three weie catheterized. Patients after this operation were allowed to 
go longer than in the two preceding groups of cases, the periods being 16, 25 
and 12 hours. The amounts recovered were 875, 400 and 300 respectively 
They were all young married women, aged twenty-six, two colored and one 
white, and were very uncomfortable after operation The white woman whose 
bladder contained 400 c c was the only one who complained of “ fullness in 
the bladder region ” The catheter was used only once in each case The 
voiding interval in the non-catheterized cases averaged a little over 8 hours, the 
extremes being i and 17 hours. 

6. OPERATIONS FOR HERNIA, INGUINAL AND FEMORAL, BOTH SEXES 

In the group of catheterized patients there were 2 women and 5 men, 
one of the women being colored. Of those that voided 16 were women and 
159 men. Foity-one of the individuals were colored and 134 white; the 

Table V 


Operation 
Ingiunal, direct 
Inguinal, indirect 
Inguinal, double 
Femoral 

Totals . . 


Cathetenzed 


Voided 


3 

3 


10 

138 


I 21 


o 


6 


7 


175 


number of colored women with inguinal hernia seemed disproportionately 
large In 2 of the catheterized patients it seems all together likely that pre- 
operation urination was forgotten, as 950 and 500 c.c. were withdrawn after 
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2 and 6 hours respectively Six hundred cc were obtained from a third 
patient after 7 J 4 hours Five of the patients were catheterized only once 
and in all of them pain and discomfort were specially recorded One was 
catheterized twice and one five times The amounts in all instances were up 
to or above the average 

The time interval for the voided cases was extremely variable, but the 
average was high The maximum amount for the whole series is found in 
this group, 1750 c c , voided after an interval of 28 hours There was no 
evidence that the patient was injured by the unusual distention or that urina- 
tion was affected during the remainder of his stay in the hospital 

7 OPERATIONS ON THE KIDNEY AND URETER 

Eighty-eight reports are here considered, ii patients were catheterized 
from I to 3 times The amounts recovered by catheter and after voiding show 
the greatest variation, from 10 c c after a 12-hour interval to 925 c c after 10 

Table VI 


Operation 
Nephrectomy 
N ephrotomy — unilateral 
N ephrotomy — ^bilateral 
Ureterotomy 
Pyelotomy 
Totals 


Catheterized j 


Voided 


8 


56 


2 

I 


7 


II 


5 

9 

77 


hours In the latter case it is highly probable that the patient did not 
urinate immediately before operation Morphine had been freely used before 
and after operation and this seemed to be an important factor in disturbing 
the urinary mechanism, especially in the catheterized cases “ Distention ” 
and “ discomfort from inability to void ” were more frequently noted on the 
charts than in any of the preceding groups of cases 

The possible effect of the kidney operation upon the urinary output was of 
supreme importance in mahy of these cases and doubtless led to the use of 
the catheter after such short inetrvals as 3 to 5 hours for- the sole purpose of 
diagnosis A tabulation of the nephrectomy cases according to the urination 
interval and output gives a surpnsing lack of uniformity in results One 
patient after 2 hours passed 150 cc and another voided 300 cc after 17 
hours Six of the recorded amounts were below 100 c c and represented either 
incomplete samples or an abnormally low rate of excretion Nephrotomy, 
pyelotomy and ureterotomy had a more noticeable effect upon the initial 
urinary output than nephrectomy 
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8. OPERATIONS ON THE ABDOMEN NOT GYNECOLOGICAL 

The most noticeable advance m surgical procedure indicated by the opera- 
tions listed IS the frequency with which the more serious opeiations, such as 
splenectomy and resection of the stomach, were undertaken. Excision of 

Table VII 


Operation 

Exploratory laparotomy. 

Fecal fistula 

Appendectomy 

Gastro-enterostomy 

Gastrotomy 

Gastrectomy for cancer 

Cholecystotomy 

Cholecystectomy 

Cholecyst-enterostomy 

Choledochotomy 

Cholostomy 

Enterotomy 

Entero-enterostomy with resec- 
tion 

Intestinal obstruction 
Peritonitis with drainage 
Adhesions 
Liver abscess 
Retroperitoneal cyst 
Splenectomy 
Ventral hernia 
Miscellaneous 
Totals 


Cathetenzed 

3 

1 

27 

2 
o 
o 
o 
8 
o 
2 
O 

0 

1 

3 
o 

4 
0 
o 
r 

3 
o 

55 


Voided 

28 

4 

155 

18 

11 

7 

9 

42 

I 

4 

7 

1 

12 

3 

18 

15 

12 . 

2 

3 
12 

1 

365 


the gall-bladder has largely replaced cholecystotomy and appendectomy has 
become still more frequent Liver abscess is more often diagnosed and 
treated by operation than m former years, possibly indicating an increase 
in amoebic infection, an intestinal condition occasionally found in the vicinity 
of Baltimore. 

In general the operations in the upper abdomen were not so likely to 
mfluence the function of the bladder as those on the organs lower down 
lost patients were cathetenzed after 10 hours, the periods ranging from ii 
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to 20 hours or longer Twenty-two patients were catheterized 2 or more 
times and of this number all but 2 were women Five of the catheterized 
patients were colored, all of them being women Seven was the greatest 
number of times any person was catheterized, this patient being a psychopath 
who had a checkered post-operative record and who was transferred to the 
psychiatric service upon recovery from this operation None of the operations 
involved the bladder m any way 

In this group 45 per cent of the patients were women, a proportion some- 
what smaller than it would have been if all who had any operation on the 
pelvic organs had not been so rigidly placed in group 4 As it stands, however, 
four times as many women were catheterized as men A list of the operations 
done on the male patients catheterized shows them to be of a more severe grade 
They are appendectomy, 7 cases, gall-bladder, 3, and splenectomy, fecal 
fistula, resection and intestinal obstruction, i each The frequency of bladder 
difficulty, even m the operations of lesser degree, suggests strongly eitliei the 
prominence of the nervous element or the existence of a previous pathological 
condition of the bladder, or both 


9 OPERATIONS ON THE CHEST, ABDOMINAL WALL, BACK AND HIPS 
Seven of these patients were catheterized and 123 voided without assist- 
ance Five of the former were women and all were white The amount of 
urine withdrawn was over 500 c c in all except one case where after 22 hours 

Table VIII 


Operation 

Amputation of the breast 
Abscess and sinuses 
Osteomyelitis 
Thoracotomy 
Tumors 

Bone graft (Albee) 

Plastic operations 
Laminectomy 
Inasion and cautery 
Totals 


Cathetenzed 


Voided 


2 


45 

12 

8 


I 

3 


34 

9 

6 

2 


I 


7 


7 


123 


250 c c were obtained Confinement in a plaster bandage and much pain were 
noted as contributing factors, but there were no symptoms referable to bladder 
distention. One woman whose breast was incised and cauterized was catheter- 
ized after 23 hours and 700 c c of urine withdrawn One man from whose 
chest wall a tumor had been removed passed small quantities, as 50 c c , 40 c c 
75 c c , etc , at intervals for 25 hours and was finally cathetenzed with the 
recovery of 750 c c He was in extreme pain but not because of a full bladder 
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A woman of fifty-two with complete breast amputation was catheterized 
10 times, the first time after 20 hours with removal of 750 cc Urotropm 
treatment was begun the second day and the cystitis was said to have cleared 
up befoie dischaige The cases of Albee bone graft to the spine were more 
seriously inconvenienced than the other operative cases, the supine position 
and pain, chiefly in the leg, were especially commented upon. ^ These 3 were 
all young women m some of whom nervous symptoms were quite pronounced. 
There is no evidence that any local changes in the cord in the region of the 
graft affected the bladder control. No other pressure symptoms were noted 
in the history of these patients. Operations of lesser severity allowing the 
patients more freedom of motion in bed were not attended with any functional 
disturbances of the bladder. 

10 OPERATIONS ON THE ARM 

In all, 67 patients were treated, all of whom voided The series contained 
the usual proportion of amputations and incisions for infection, osteomyelitis, 
tumors and plastic operations. 

II OPERATIONS ON THE LEG 

Two hundred patients were operated for conditions affecting the leg, of 
whom 3 were catheterized. One young soldier whose leg had been amputated 
was catheterized once after an interval of 21 hours, at which time 625 c.c. 
were removed He had great pain from twitching of the muscles and was 
given morphine freely for its control Bladder distention was distressing. 
This man was again operated 10 days later for infection of the amputation 
stump and 400 c c of unne were removed by catheter after 7 hours. The other 
case, also a young man of the same age, had an open reduction of a fracture of 
the femur with insertion of a bone splint He, too, was in great pain ; nausea 
and vomiting persisted and some shock was present Morphine was given 
freely Six hundred c c were removed by catheter after an 1 1 hour interval. 


12 OPERATIONS ON THE HEAD AND NECK 

This group includes 475 operations of very diversified nature. Operations 
on the thyroid were performed on 16 1 patients and brain surgery was con- 
spicuous on the list Seven patients were catheterized, of whom four were 
operated for thyroid conditions The numerous entries on the charts indicate 
the extreme nervous condition of these patients “Worried over self,” 
nervous and worried,” “ noise in the head,” “ twitching of body,” “ teeth 
chattering,” were notations usually indicating hyperthyroidism One young 
woman of eighteen on whom a plastic operation on the nose was perfoimed 
was relieved by catheter of 800 c.c after an interval of 22 hours The charts 
spoke of her as “ kicking and crying ” and “ very unreasonable ” The other 
wo operated patients, one for hypophyseal tumor and the other for decom- 
pression, were not characterized in any special way on the charts, but there is 
thwr whether or not they were m full possession of 

to 26 catheterized twice at intervals of from 14 

to 26 hours with the recovery of from 300 to 600 c c of urine 
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to 20 hours or longer Twenty-two patients were cathetenzed 2 or more 
times and of this number all but 2 were women Five of the cathetenzed 
patients were colored, all of them being women Seven was the greatest 
number of times any person was cathetenzed, this patient being a psychopath 
who had a checkered post-operative record and who was transferred to the 
psychiatric service upon recovery from this operation None of the operations 
involved the bladder in any way 

In this group 45 per cent of the patients were women, a proportion some- 
what smaller than it would have been if all who had any operation on the 
pelvic organs had not been so rigidly placed in group 4 As it stands, however, 
four times as many women were cathetenzed as men A list of the operations 
done on the male patients cathetenzed shows them to be of a more severe grade 
They are appendectomy, 7 cases, gall-bladder, 3, and splenectomy, fecal 
fistula, resection and intestinal obstruction, i each The frequency of bladder 
difficulty, even in the operations of lesser degree, suggests strongly either the 
prominence of the nervous element or the existence of a previous pathological ' 
condition of the bladder, or both 

9 OPERATIONS ON THE CHEST, ABDOMINAL WALL, BACK AND HIPS 

Seven of these patients were cathetenzed and 123 voided without assist- 
ance Five of the former were women and all were white The amount of 
unne withdrawn was over 500 c c in all except one case where after 22 hours 

Table VIII 

Operation 

Amputation of the breast 
Abscess and sinuses 
Osteomyelitis 
Thoracotomy 
Tumors 

Bone graft (Albee) 

Plastic operations 
Laminectomy 
Incision and cauteiy 
Totals 

250 c c were obtained Confinement m a plaster bandage and much pam were 
noted as contributing factors, but there were no symptoms referable to bladder 
distention One woman whose breast was incised and cauterized was catheter- 
ized after 23 hours and 700 cc of urine withdrawn One man from whose 
c est wall a tumor had been removed passed small quantities, as 50 c c , 40 c c 
/5 etc, at intervals for 25 hours and was finally cathetenzed with the 
reco\ ery of 750 c c He was in extreme pam but not because of 3 full bladder 
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Cathetcnzcdi 
2 


I 

3 


Voided 

45 

12 

8 

34 

9 

6 

2 

7 

123 
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A woman of fifty-two with complete breast amputation was catheterized 
10 times, the first time after 20 hours with removal of 750 c c Urotropin 
treatment w^as begun the second day and the cystitis was said to have cleared 
up before discharge. The cases of Albee bone graft to the spine w’ere more 
seriously inconvenienced than the other operative cases, the supine position 
and pain, chiefly in the leg, were especially commented upon These 3 w^ere 
all young w'omen in some of w^hom nervous symptoms were quite pronounced. 
There is no evidence that any local changes m the cord in the region of the 
giaft affected the bladder control No other pressure symptoms were noted 
in the histoiy" of these patients. Operations of lesser severity allowing the 
patients more freedom of motion m bed w^ere not attended with any functional 
disturbances of the bladder. 

10 OPERATIOKS ON THE ARIT 

In all, 67 patients w ere treated, all of whom voided The series contained 
tlie usual proportion of amputations and incisions for infection, osteomyelitis, 
tumors and plastic operations 

ir OPERATIONS ON THE LEG 

Two hundred patients were operated for conditions affecting the leg, of 
wdiom 3 w^ere catheterized One young soldier whose leg had been amputated 
w^as catheterized once after an interval of 21 hours, at which time 625 cc. 
were removed. He had great pain from twutching of the muscles and was 
given morphine freety for its control Bladder distention w’^as distressing 
This man was again operated 10 days later for infection of the amputation 
stump and 400 c c of unne w’ere removed by catheter after 7 hours. The other 
case, also a young man of the same age, had an open reduction of a fracture of 
the femur wuth insertion of a bone splint. He, too, was in great pain; nausea 
and vomiting persisted and some shock was present Blorphine was given 
freely Six hundred c c were removed by catheter after an 1 1 hour interval 

12 OPERATIONS ON THE HEAD AND NECK 

This group includes 475 operations of very diversified nature Operations 
on the thyroid were performed on 161 patients and brain surgery was con- 
spicuous on the list. Seven patients were catheterized, of w'hom four were 
operated for thyroid conditions The numerous entries on the charts indicate 
the extieme nervous condition of these patients “Worried over self,” 

“ nerv^ous and worned,” “ noise in the head,” “ twitching of body,” “ teeth 
chattering,” w'ere notations usually mdicatmg hyperthyroidism One young 
wmman of eighteen on whom a plastic operation on the nose was perfoimed 
was relieved by catheter of 800 c c after an interval of 22 hours The charts 
spoke of her as “ kicking and crying ” and “ very unreasonable ” The other 
two operated patients, one for hypophyseal tumor and the other for decom- 
pression, were not characterized in any special way on the charts, but there is 
some lingering doubt as to whether or not they were in full possession of 
their mental faculties Each w’^as catheterized twdce at intervals of from 14 
to 26 hours with the recovery of from 300 to 600 c c of urine 
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13 OPERATIONS ON THE MASTOID 

Thirt)^-imie operations are recorded \\ ith only one patient catheterized In 
this case the reason for the unnar}^ difficulty was not apparent He was an 
unmarried fanner, fifty-three years of age, who was relieved of 775 c c after 
an mten^al of 24 hours He was charted as being “ very thirsty,” although 
no water was given him until after midnight There was no mention of 
nausea and vomiting although he was in considerable pain 

14 REMOVAL OF TONSILS AND ADENOIDS 
In all tliere are 230 operations recorded No patient was cathetenzed 

Table IX 

Comparison of Citheterized Data, St Luke’s and Johns Hopkins 

St Luke s Johns Hopkins 


Groups o£ Operative Cases 

Cathetenzed 

Voided 

Cathetenzed 

Voided 

I Operations on the rectum and anus 

16 

48 7% 

17 

9 

12 9% 

61 

2 Operations on the and scrotum 

! 18% 

18 ' 

1 

I ?% 

90' 

3 Operations on the va^na, and adja- 
cent permeum (excluding No 5) 

18% 

18 

j 

30 

297% 

71 

4 Abdominal operations on the female 
pehnc organ q 

8 

22% 

28 

1 

A 52 % 

176 

5 Dilatation and curettage of the uterus 

1 

1 2 

1 4 % 

1 

4^. i 

4 3 % 

- 67 

6 Operations for herma, inguinal and 
femoral, both sexes 

9 

164% 

46 1 

38% 

175 

/ Operations on the kidney and ureter 

3 

50% 

3 

II 

136% 

77 

i 

8 Operations m the abdomen not g\m$co- 
logical 

23 

175% 

ro8 

131% . 

365 

9 Operations on chest, abdomenal waU, 
back and hips 

0 

0% 

16 j 

7 

5 4 % 

123 

10 Operations on the arm 

I 

43 

0 

67 


2 3 % 

0% 

11 Operations on the leg and groin 

0 

0% 

91 

3 

X 5 % 

X 97 

12 Operations on the head and neck (ex- 
cluding Nos 13 and 14) 

I iVo 

92 

7 

15% 

468 

13 Operations on the mastoid 

13 8% 

25 

26% 

[ 38 

1 

14 Operative removal of tonsils and ade- 
noids 

i 




♦ 

Totals 

75 

1194% 

553 

279 

1238% 

1975 


this group more accurate comparison With the St Luke s reports, for which 
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A survey of this table indicates that, m spite of the advance in surgical 
teclinic, tlie percentage of patients catheterized remains about the same There 
IS considerable variation in the individual groups, but as a whole there is 
' little change. There is a notable increase m the time allowed for urination by 
the surgical service, but any reduction in percentage resulting from this cause 
IS more than offset by the increase in the gynecological service. One of the 
factors responsible for this, as mentioned previously, is the increased use of 
the catheter as a diagnostic instrument for the detection and control of residual 
urine Stnct adherence to a time limit within which every patient must urinate 
or be catheterized has been the largest factor in this increase 

ITable X 

Influence of Sex upon Catheterization 



! Catheterized 

Voided 

% Catheterized 

Group 

Male 

Female 

Mala 

Female 

Male 

Female 

1 

0 

9 

37 

24 

0 

27% 

2 

I 


90 


1 1% 


3 


30 


71 


297 

4 


145 


176 


452 

5 


3 


67 


43 

6 

5 

2 

159 

16 

3 

II I 

7 

7 

4 

62 

15 

10 1 

22 2 

8 

13 

42 

213 

152 

58 

21 6 

9 

I 

6 

55 

68 

1 9 

8 I 

10 

0 

0 

43 

24 

0 

0 

II 

2 

I 

135 

62 

1 4 

I 4 

12 

I 

6 

238 

230 

4 

2 5 

13 

1 

I 

0 

20 

18 

5 

0 

14 

0 

0 

92 

138 

0 

0 

Totals 

31 

248 

1144 

1061 

2 64% 

18 94% 


The peculiar predisposition of women to post-operative bladder disturb- 
ance IS clearly shown m the table above The fact that many of the women 
were under a special routine for post-operative care complicates the picture 
somewhat when considering the whole senes For example, at least 7 out 
of the 9 rectal cases that were catheterized were under the gynsecolgoical 
routine and so far as their operation is concerned might as well have been 
included in group 3 

The high incidence of catheterization in the groups composed entirely of 
women is highly suggestive when compared with group 2 in which men only 
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are concerned Group 8 is perhaps as representative as any, in that all the 
patients were under the same service and presumably both sexes were treated 
alike The fact remains that from whatever aspect the subject is viewed, 
w'omen are much moie liable to urination difficulties than men 


Table XI 

Influence of Social State upon Catheterization— Males 



Cathetenzed 

Voided 

% Cathetenzed 

Age 

Single 

Mamed 

Single 

Mamed 

Single 

Marncd 

12-19 

2 

0 

147 

2 

1 3% 

0 

20-29 

7 

4 

218 

112 

3 1 

35 

30-39 

I 

2 

85 

160 

I I 

I 2 

40-49 

0 

9 

38 

I9I 

0 

45 

50-59 

I 

3 

15 

II6 

66 

25 

60-69 

0 

2 

5 

45 

0 

4 

70-79 

0 

0 

I 

3 

0 

0 

80— 

i 

0 

0 

0 

2 

0 

0 

Totals I 

II 

20 1 

509 

631 

21% 

31% 

12-19 

9 

11 

Females 

137 

13 

62% 

45 8% 

20-29 

19 

57 

159 

221 

10 7 

205 

30-39 

6 

68 

50 

227 

10 7 

23 I 

40-49 

5 

45 

13 

' 130 

25 

25 7 

50-59 

I 

21 

9 

68 

10 

23 6 

60-69 

0 

4 

4 

25 

0 

12 I 

70-79 

0 

I 

I 

5 

0 j 

125 

80- 

0 

0 

0 

0 

0 I 

0 

Totals 

40 

207 

373 

689 

9 7 % 

23 1% 


The influence of marriage upon catheterization is apparently very slight 
in the case of men, but much more definite in women Undoubtedly the 
influence of age in this tabulation cannot be safely disregarded, but in the 
groups of earlier decades the contrast between the figures for married and 
single IS quite definite 

The influence of sexual activity upon the functional control of the bladder 
has been mentioned in a previous paper In that senes the patients were for 
the most part under direct observation, hence an opinion in this matter could 
be expressed with more confidence Those listed as married are not all those 
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111 whom libido is a dominant passion, and conversely those who are single are 
not necessanly to be considered as devoid of it nor lacking in the opportunities 
to gratify it However, it appears that a strong sexual instinct, a more or less 
unstable nervous temperament and bladder difficulties after operation are very 
commonly associated 

The marked frequency of catheterization in women during and after the 
child-bearing age is undoubtedly due to the alterations in organs incident to 
pregnancy and the frequent complications and sequellse thereto 

THE INFLUENCE OF RACE UPON CATHETERIZATION 

All patients were classified as to race into two groups, white and colored 
The latter includes all negroes and those with any admixture of negro blood , 
the white race includes all others There are relatively few Jews in the series 
as they are, for the most part, cared for m their own hospital nearby Almost 
CAery other race is represented except those from the Orient 

Among the catheterized patients 210 were white and 68 colored, and 
among the patients that voided 1713 were white and 492 colored The per- 
centage of whites catheterized was 10 9 per cent and of the colored 12 i per 
cent In 7 out of 14 groups there were no cathetenzed colored patients, while 
the whites were represented in all groups except 2 Fifty-three out of the 68 
catheterized negroes were found m group 4, the remaining 13 being scattered 
The 68 reports of catheterization are all from women, not a single male negro 
being catheterized 

The relative immunity of negro men fiom disturbances of bladder func- 
tion agrees closely with the deductions as to the important factors, particu- 
larly those referring to temperament As a rule the colored race, at least those 
that ordinarily reach the hospital from the out-patient department, are phleg- 
matic, easy-going and without ambition or “ nerves ” 111 the usual sense of the 
word Their sensibilities are low and to that extent they appear to endure 
ordinary pam in much the same way that Koreans do However, their forti- 
tude is somewhat lacking, for they easily become panicky and lose control of 
themselves Particularly is this true of the women The difficulties experi- 
enced by nurses in the control of these women after serious operation are 
sometimes very great 

On the basis of a much longer experience with these patients than is 
covered by this review, Casler feels that colored women do not have to be 
cathetenzed as frequently as white women It has been his impression tliat 
there were few neurotic individuals m the colored wards and that any deduc- 
tions drawn from these figures would, therefore, not be coriect as regards 
colored women He feels equally certain that the proportion of Jewish women 
that have to be catheterized is much higher than the Gentiles ff 

The capacity of the normal bladder has been studied by physiologists and 
surgeons with results somewhat at variance Physiologists usually state that 
the detrusor muscles begin more decided contractions when the content of 

If Personal communication from Dr D B Casler 

827 



RALPH G MILLS 

the bladder reaches about 250 cc and the intravesical pressure is 150 mm 
of water 

Hunner and Lyon^ tested the capacity of a small series of female patients 
using distention with air and with fluid With air the capacity averaged about 
300 c c , and with fluids a little more than 400 c c Under anaesthesia the 
capacity was somewhat greater than when the patients weie conscious The 
bladder walls of nulhparous women were apparently more elastic and capable 
of painless distention than those of parous women, a condition thought to be 
due to sclerotic changes in the latter following or incident to pregnancy 
and labor 

Study of the graphs of the amounts of urine obtained by urination and 
catheterization shows that the greatest number of specimens obtained by 
either method lies between 300 and 349 cc Of the voided speamens I35i> 
or 77 2 per cent , were below 400 c c m amount and of the catheterized speci- 
mens 372, or 57 2 per cent , did not exceed that figure These are well within 
the generally accepted limits of distensibihty and the presence of these 
amounts certainly had no deleterious effect upon the bladder walls In 
chronically distended bladders the presence of a much greater amount would 
probably not add to the injury already done, and more urine would be needed 
to initiate the reflex mechanism 

Taussig^ has summarized the results of catheterization in a senes of 
gynecological cases, excluding dilatation and curettage, and finds that 23 2 
per cent were catheterized Our series for the same group gives 41 5 pcr 
cent , although he does not state the exact conditions under which the catheter 
was used He also tabulates 31 1 cases which voided Evidently no definite 
time limit was set within which urination or catheterization must take place, 
as there is given a summary by hours within which unnation took place These 
include vanous periods, the highest being 20 hours or more The greatest 
number of cases, 94, voided between 10 and 12 hours, the largest being 
82, between 7 and 9 hours These periods are distinctly longer for the 
maximum number and the nearest one to it, being for our series 6 and 8 
hours respectively In Taussig’s series 180 c c was the amount voided by 
t e greatest number of patients, and only 5 8 per cent exceeded 360 c c. 

The following table gives the amounts of unne passed both by voiding and 
y catheter according to the interval that elapsed after operation 

t would be impossible to estimate exactly the hourly excretion of the 
1 neys m each case, owing to the varying amounts that the bladder contained 
at t e completion of the operation This could have been determined with 
exactness only by routine catheterization at this time and the recording of 
t e exact time of emptying the bladder and the amount it contained The 
la ue of tliese figures is, therefore, greatly decreased, but they are sufficiently 
accurate to enable us to make comparison between the voided and catheterized 
speamens and to cause us to realize clearly that recovery from the effects of 
Gyration varies ivithin wide limits so far as kidney secretion is concerned 

IS emphasizes the desirability of treating each patient as an individual 
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Cathetenzed Specimens 


Interval 
in Hours 

No of 
Reports 

Mini- 
mum in 
c c 

Maxi- 
mum in 
c c 

Aver- 
age m 
c c 






1 

I 

400 

400 

400 






2 

8 

85 

1000 

470 

2^ 




- 

3 

6 

60 

425 

219 






4 

6 

60 

650 

319 






5 

6 

90 

700 

272 

sK 





6 

24 

50 

700 

356 






7 

i8 

75 

800 

417 

7 K 


• 



8 

40 

25 

800 

325 

8 ^ 





9 

37 

125 

800 

487 

9 ^ 





10 

46 

30 

880 

382 

r 

II 

58 

25 

850 

372 

12 

276 

10 

1150 

399 

13 

35 

200 

700 

375 

14 

21 

225 

1000 

488 

15 

9 

150 

1175 

548 

i6 

13 

200 

875 

446 

17 

9 

300 

1000 

586 

i8 

2 

500 

850 

675 

19 





20 

4 

625 

750 

719 

21 

5 

150 

700 

435 


Table XII 




Voided Specimens 


Luke^s 

No of 
Reports 

Mini- 
mum in 
c c 

Maxi- 
mum in 
c c 

Aver- 
age in 
c c 

St 

Luke*! 


I 

200 

200 

200 



10 

130 

500 

230 



5 

50 

500 

300 



33 

10 

500 

223 

120 


6 

25 

375 

241 



72 

10 

725 

258 

180 


5 

50 

300 

190 

390 


no 

30 

650 

252 

214 


12 

50 

410 

222 

360 


149 

15 

600 

255 

160 


17 

25 

500 

220 

160 


214 

15 

800 

249 

264 


29 

100 

700 

261 

230 


176 

5 

750 

234 

203 

360 

19 

100 

650 

314 

150 


192 

25 

500 

260 

285 

240 

18 

20 

600 

312 

257 

360 

155 

25 

900 

265 

200 

300 

16 

25 

500 

1 

252 

240 

202 

144 

40 

925 

278 

260 

360 

134 

20 

950 

295 

258 

442 

126 

25 

750 

311 

212 

480 

59 

25 

800 

301 

240 

420 

55 

25 

700 

318 

240 

390 

53 

10 

650 

268 


480 

46 

100 

810 

368 


450 

45 

40 

800 

358 



43 

15 

750 

323 

240 


28 

30 

500 

369 



24 

40 

850 

389 



23 

20 

1 100 

j 388 
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Table XII — Continued 


Catbetenzed Specimens 


Interval 
in Hours 

No of 
Reports 

Mini- 
mum in 
c c 

Maxi- 
mum in 
c c 

Aver- 
age in 
c c 

St 

Luke's 

No of 
Reports 

Mini- 
mum in 
c c 

Maxi- 
mum in 
c c 

Aver- 
age in 
c c 

22 

5 

250 

800 

495 


16 

100 

750 

324 

23 

4 

100 

700 

487 


18 

75 

1000 

378 

24 

4 

25 

1350 

567 


13 

175 

650 

423 

25 

5 

200 

425 

340 


16 

50 

1675 

369 

26 

2 

600 

900 

750 


6 

250 

600 

458 

27 

I 

325 

325 

325 


3 

150 

500 

263 

28 

I 

850 

850 

850 


4 

200 

I 

1750 

t 

645 

29 


i 




2 

300 

1 

650 

475 

30 

I 

650 

650 

650 


2 

330 

630 

490 

31 

I 

400 

400 

400 






32 

I 

i 

750 

1 

750 

750 


I 

525 

525 

525 

33 






I 

150 

150 

150 

Totals 

649 

10 

1350 

407 c c 


2001 

5 

1750 

286 c c 


Voided Specimens 


St 

Luke s 


300 


Uidii in tne aggregate, as would be the case where specific rules are 
laid down for their catheterization 

The general average for catheterized specimens is, as would^ be expected, 
matenally higher than for voided specimens That this is no accident is shown 
by the fact that hour by hour the figures are higher As compared with the 
t Luke s figures, a surprising number of cases were catheterized after very 
ort intervals following operation In some instances the records show that 
0 owed shortly after a urination at which only a small amount of 
ne was passed These, doubtless, have been for diagnostic purposes to 
c a possi e residual urine that was not previously suspected If so, this 
u seem to be a logical procedure The column indicating the maximum 
n s or each time interval is instructive as showing how early a large 

tl 1 present in the bladder The routine for emptying 

le a er efore operation is not sufficiently specific except on the gynae- 
f ^ service, so that even several hours might intervene between that 
e conclusion of the operation Some of these instances where large 
mifri ° urine were found in the bladder a short time after operation 
^ produced in this way This places the house officers at a 
nf rlicf f vantage when diagnosing the cause of pelvic pain and complaints 
rnmnn when dealing with those patients whose charts were 

PavJTn"''^'^ at the time they were taken to the operating room Manv charts 
gave no record whatever of any pre-operative urination 
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The record of voided specimens is instructive in indicating a combination 
of the rapidity of urinary excretion and the effect upon it of more or less 
retention It is safe to assume that practically every operated patient has 
more or less impairment of his urinary function, the question of catheteriza- 
tion being dependent upon the speed of its recovery and the time which the 

^ Btfiw SOcc 
SO- 09 
too -!49 
/50-/99 
200-249 
2SQ-2q9 
300-349 
350-319 
400-419 
450-499 
500-549 
550-599 
600-649 
650-699 
700-749 
750-799 
BOO-849 
650-899 
900-949 
950-999 
1000-1049 
1050-1099 
U0O-H49 
//50-//99 
72004249 
1250-1299 
‘ /3009349 
7350-1399 
1400-1449 
7450-1499 
7500-7549 
’ 7550 

] A • 

-Record of voided specimens 

operator is willing to wait for urination to take place Unfortunately we 
have no exact information by which to determine whether a bla er is 
really injured by allowing the viscus to fill to a degree quite a ove t a o 
which it IS accustomed If a bladder which had previously con^ ete y emp le 
Itgelf ^t each urination were found after such a distention to e tina i e o 
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so, It seems logical to conclude that it had been injured by that distention 
Search through the literature fails to find any such systematic search for the 
presence of vesical insufficiency or investigation of the mechanism by which it 
IS produced It would seem in the light of our knowledge of the dangers 
arising from the presence of residual urine that the use of the catheter for 
diagnostic purposes before operation would be fully justifiable 

Doctor Hunter § states that, “the hospital which has the least post- 
operative bladder trouble of any institution with which I am acquainted is the 
Frederick City Hospital Here Miss Nies, the Superintendent, has for the 
past twenty years taught her nurses to go to abdominal and pelvic cases five 
hours after operation, carrying the bed pan, and insisting on the patient 
voiding at that time With this display of assurance that the patient is going 
to void and getting them at a time when the bladder has not had a chance to 
over-fill, the procedure is almost invariably successful and they do very little 
post-operative catheterization in that hospital ” This illustrates in a striking 
manner the importance of nervous inhibition in the majority of patients and a 
means by which it may be overcome It does not, however, assure one that 
the bladder has been completely emptied 

The frequency of post-operative urinary retention has not been investi- 
gated as fully as its importance would justify Curtis,'^ in a large series of 
major operations on women, found a close connection behveen the presence 
of residual urine and the bladder symptoms that led to catheterization Less 
than I per cent of the patients who were not catheterized for vesical signs 
of retention had residual urine, whereas more than 64 per cent of those ' 
repeatedly catheterized had a residuum of more than i oz The bladder 
condition usually returned to normal in from four to eight days, but the 
recovery was greatly delayed by the presence of infection which was limited 
to the bladder in all but a few cases 

In a previous article the advantages of crowding fluids before operation 
was emphasized An abundant supply of fluid is thus provided which should 
compensate in part for operative loss of blood and produce a physiological 
polyuria with the more rapid elimination of metabolic wastes The bladder 
would fill somewhat more quickly and in case urination was possible would 
irrigate the urethra earlier and more frequently Baisch ° found that in ' 
patients (women) confined to bed and allowed to urinate only twice in twenty- 
four hours, B coll could be invariably cultivated from the urethra within 
five daj's The multiplication of urethral bacteria was inhibited by increasing 
the frequency of urination and the total quantity of urine The histones of 
these patients did not indicate that the crowding of water had been a routine, 
but there is abundant evidence that fluids were allowed much more freely than 
during the penod of observation of the St Luke’s series 

Notations of “ thirsty ” on the charts were unusual, the notable exception 
being the catlieterized mastoid patient who for some unstated reason was 
denied fluids for many hours after operation Early giving of water after 
§ Personal Communication 
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operation, even though it is vomited, is an advantage as it washes out the 
stomach and hastens the disappearance of nausea 

The literature contains many suggestions as to methods of combating 
post-operative retention, some of which were found to have been of benefit. 

The effect of gravity in the initiation of urination and in the production 
of residual urine has not been sufficiently emphasized. Barringer and 
Mackee ‘ found with the X-ray that the bladder is funnel-shaped with the 
apex corresponding to the urethra A bismuth suspension had been injected 
into the bladder for diagnostic purposes and they discovered that they were 
unable to wash it out as long as the patient was reclining, but could do so 
readily when he ^vas m the sitting position. This observation suggests the 
mechanism that undoubtedly assists m the production of residual unne in an 
atomc bladder Several of the cases in our series show a wide variation in 
the amounts recovered by catheter at regular intervals, indicating clearly that 
the catheter is not to be relied upon to completely empty the bladder. This 
would be particularly true where a chromcally distended bladder formed a 
pouch on either side of a recently suspended uterus Nothing short of raising 
a person m bed until the urethra formed the lowest point would ensure com- 
plete emptying of the bladder. 

The part played by the act of catheterization in the etiology of post- 
operative cystitis has been generally misunderstood In the Wertheim^'’ 
operation for cancer of the uterus, involving as it does extensive dissection of 
the bladder wall, cystitis has been a frequent and serious complication. It 
occurred in cases that were not catheterized as well as in those that were. 
In an effort to decrease the inadence of this complication, Wertheim used 
special care in the aseptic technic of cathetenzation, but without appreciably 
influencing the results He concluded that the presence of residual urine was 
the most important factor, a condition made possible by the paretic state of 
the bladder walls, thus permitting the continued development of bacteria. 

Albeck^^ reported the results of an examination of 250 gynaecological 
cases, of which number 130 had residual urine and 120 did not Of the 
former group 12 had pyuria, 52 bacilluria and the urine of 12 more contained 
an occasional organism Only 16 of the latter group of 120 cases had urine 
containing bacteria, the remaimng 104 being sterile In these cases no urinary 
obstruction was present, the walls of the bladder being weakened by age, 
tumors, or displacements. Thirty-two of these patients were old women, all 
of whom had residual urine; ii had pyuria and 13 bacilluria 

In the entire series no record was found of any cystoscopic examination 
of the bladder to determine the presence or absence of post-operative bladder 
changes Presumably the results would have been in agreement with those of 
Kolischer ® who found a “ mild desquamative catarrh ” quite frequently, 
especially about the trigone and ureteral openings He saw no evidence 
that the actual passage of a catheter had injured the mucosa of the bladder, 
either at the vesical orifice or on the opposite side where the tip might impinge. 
Most writers agree that the bladder injury, of whatever extent, is directly 
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attributable to influences from without, either trauma to the walls or interfer- 
ence with the blood and nerve supply, or both, the bladder changes being 
directly proportional to the extent of the injury and the rapidity of recovery 
therefrom General appreciation of these facts has, however, led to alterations 
in surgical technic whereby unnecessary injury to the bladder wall and adja- 
cent pelvic viscera has been eliminated 

In many instances the records show that catheterization followed shortly 
after voluntary urination and in some instances several hours after operation, 
with the recovery of relatively large amounts of urine In the St Luke’s 
series the catheter wrs apparently not used for the diagnosis of residual urine, 
whereas in tlie present senes it was frequently employed for that purpose 
In some instances catheterization and urination alternated in an irregular 
manner, perhaps for days, until the patient had apparently regained control of 
the bladder function. This often coinaded with the time when the patient 
was allowed to sit up or get out of bed. This coincidence has been noted by 
several observers and has led some to urge their patients to sit up much earlier 
than they might be inclined to do Jansen ° observed tliat cystitis was less 
frequent among patients who got out of bed early than those who were 
longer confined. 

The conditions under which bacteria can multiply m the bladder are not 
fully understood Kolischer asserts that, with the exception of the gonococcus 
and diphtheria bacillus, the various pathogenic bacteria do not produce cystitis 
unless the bladder wall has been previously injured.- This may vary all the 
way from a mild desquamative catarrh to a traumatic cystitis or actual 
necrosis. These are the physical expression of a functional alteration in the 
muscular power of the bladder which results in an incomplete emptying of 
that viscus Residual urine appearing after operation is usually an indication 
that the walls of the bladder are so altered that the development of cystitis 
is imminent. Curtis considers the diagnosis of impaired bladder function 
of great importance and uses the catheter freely to determine this point. He 
also follows each voluntary urination by catheterization until complete bladder 
function has been restored, as shown by the fact that not more than 20 c c 
of urine can be thus recovered. Copious bladder lavage is employed after each 
catheterization Pre-operative examination included a similar test of blad- 
der function. 

In the present series of cases there appeared to be a definite effort to 
ascertain the degree of functional control by means of the catheter, but there 
was no such systematic control of the situation exercised as advocated by 
Curtis The irregularity of catheterization after operation also suggested that 
the pre-operative bladder function had not been tested, at least in many cases 

In very few instances was the use of the catheter continued after the 
patient was able to void even relatively small amounts of urine There was 
thus no way of knowing whether or not a state of residual urine existed. 
Taussig says, “ the danger of infection lies less in the technic or frequency of 
catheterization than in the presence of urine stagnation in the bladder 
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“ Some of my most serious infections occurred in women m whom I had 
ceased prophylactic measures as soon as they began to void spontaneously ” 
Apparently in the present series of cases very few had any form of local 
bladder treatment after they were able to void, although urotropm was per- 
haps continued for a longer period Curtis says, “ observance of rigid asepsis 
seemingly exerts only moderate influence in diminishing the number of such 
infections” “Another curious fact is that patients catheterized by well- 
trained nurses suffer from cystitis, while urologists continue to pass catheters 
and cystoscopes with impumty” Apparently the secret of this paradox is 
that residual urine is much more frequent in women than in men and that 
the urethra being short and wide allows bacteria to develop much more freely 
on Its mucosa 

Curtis studied catheterization in a fairly large series of gynsecological 
cases Nearly all of those catheterized several or more times yielded residual 
urine when tested with the catheter after normal micturition had been 
resumed This gradually decreased m amount and was usually absent m a 
week He remarks, “It would seem that no course of procedure is more 
permcious than that of the regular use of the catheter over many days fol- 
lowed by abrupt cessation of all catheterization on the assumption that as soon 
as the patient begins to void the power of thorough evacuation has returned ” 
“ Some cases m the series not so closely observed, when tested for residual 
urine, showed pus m the urine and evidences of cystitis ” 

He complains of the difficulty of enforcing the rule to cathetenze after 
voiding because of the fear on the part of the nurses of producing a cystitis 
It would seem that the matter of the routine use of the catheter has been 
entrusted to nurses too long and that the indications for its use should revert 
to the house officers who alone are m position to apply it scientifically and 
for a definite purpose A nurse should not be expected to differentiate disten- 
tion from a full bladder from that due to other causes, nor should she be 
expected to use the catheter for diagnostic purposes The actual techmc of 
catheterization of female patients may still remain where it is, but the most 
skilfully devised routine cannot hope to treat successfully all the varying 
situations in which the use of the catheter is indicated 

Ideal conditions, such as these, are at present difficult to create in most 
hospitals where rotating interne services bring relatively inexperienced men 
into immediate charge of post-operative patients This should, however, 
be considered the goal toward which special efforts may be directed 

SUMMARY 

1 The post-operative histones of 2254 patients are here summarized, of 
which 279, or 12 38 per cent , were catheterized These were largely from 
the gynecological and surgical services, the former being subject to defimte 
rules as to the time allowed for unnation, the latter being governed by indi- 
vidual orders issued by the house staff 

2 Comparison with a previous series indicates great advance m surgifal 
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technic, but no decrease in the percentage of patients catheterized The 
frequency with which the catheter was used for diagnostic purposes has 
greatly increased 

3 The body has been arbitrarily divided into regions and the operations 
have been grouped and compared Urinary retention appears to be most 
frequent in those gioups involving the pelvic structures and to decrease in 
frequency as that region is departed from 

4 Urinary retention is favored by shock and consequent low blood- 
pressure with decreased output of concentrated urine, by pain, nausea and 
vomiting, plugs, packing and other mechanical factors, causing perineal pres- 
sure and by the piesence of a neurotic temperament, having some relation to 
race and sexual activity Such difficulty before puberty was not observed 

5 A distinct advance is noted in the freedom with which patients are 
allowed fluids both before and after operation, as compared with a decade ago 

6 In most cases urination will occur when sufficient fluid has accumulated 
111 the bladder, even though the amount may exceed somewhat the usual con- 
tent of the viscus. Danger of rupture in the absence of pain is negligible 
within the first twenty-four hours and the use of palpation and percussion will 
prevent abnormal distention m most cases The rate of urine accumulation 
after operation varies within wide limits , when coupled with uncertainty as to 
urination just before operation and the great difference m the length of opeia- 
tions, any rules for catlieterization based upon the time after a patient returns 
to the ward are open to serious question The consideration of patients as 
individuals subject to individual orders rather than in groups would appear 
to be more logical and lead to less injury from a possible distention of the 
bladder than when catheterization is left too much to the discretion of the 
nurses The actual catheterization of female patients may still be done by 
nurses, but the responsibility for ordering it should be entirely in the hands 
of the house staff. 

8 The act of urination in bed can be made much easier in many cases 
by accustoming the patient to the use of the bed pan before operation, by 
placing the patient m as comfortable a position as possible, free from strain 
on any set of muscles, particularly those of the perineum, by allowing as much 
freedom of motion m bed as the operation will permit and by raising the 
patient as near the vei tical position as possible 

9 Women are much more liable to bladder disturbances than men, a 
condition for which a relaxed perineum is often responsible Chronic vesical 
distention with insufficiency frequently follows and is usually indicated by 
cystocele Retention m parous women is aften due to degenerative changes 
in the bladder wall, while that in nulhparous women is frequently o 
neurotic origin. 

10 Marriage had no noticeable effect upon catheterization in men, lut is 
clearly of importance in women The percentage of catheterizaticm of marrie 
women was more than twice as high as for single women T e i erence 
was especially noticeable in the women married very young, an ecame ess 
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marked m the decades following It appears that a strong sexual instinct, 
a more or less unstable nervous temperament and bladder difficulties after 
operation are commonly associated 

11 The white race was probably more liable to urinary difficulties after 
operation than the colored. The latter seemingly bear moderate pam quite 
well, but lose control of themselves in emergencies or in severe pain Colored 
women whose operations involved the pelvic or abdominal organs were fre- 
quently catheterized, but the catheter was not used on a single colored man 

12 Laparotomy and the technic that goes with it was responsible for 
retention in many female patients, the addition of minor operations on the 
peiitoneum, such as removal of the appendix, having little influence in raising 
the incidence 

13 In the group comprising operations on the abdominal organs, four 
times as many women were catheterized as men Operations on the pelvic 
organs of women caused retention to a still greater degree 

14 The pressure on the bladder in suspension of the uterus is not ordi- 
narily sufficient to disturb its function unless associated with other operations 
that compromise its blood or nerve supply 

15 Nervousness in hyperthyroidism was responsible for several cases of 
retention, but was far less potent in its effect than when associated with 
pelvic conditions 

16 The importance of residual urine as a predisposing factor in cystitis 
is being more generally recognized and there were definite evidences that the 
catheter was used for its detection when the patient voided small amounts 
of urine 

17 The use of the catheter is indicated before operation for the diagnosis 
of possible residual urine or to facilitate the procedure, and after operation 
for the same purpose following the first voluntary urination If residual 
urine is found, catheterization should be continued as long as it is present 
In such an event, treatment for an anticipated cystitis should be instituted 
immediately the diagnosis is made 

18 Physiaans and nurses should consider that the function of the catheter 
in post-operative conscious patients within the first twenty-four hours may 
be the relief of pain due to an accumulation of any amount of urine in the 
bladder, and is not for for the mere mechanical withdrawal of that fluid to 
prevent a possible overdistention or rupture of that organ except where blad- 
der changes are known to exist or under conditions of pelvic abnormality in 
women where they are suspected There is no evidence that a normal bladder 
distended beyond the ordinary limits is injured thereby and will not imme- 
diately return to its former condition after functional control has been restored. 
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CONCLUSIONS BASED ON A STUDY OP FOUR 
THOUSAND CASES OP GOITRE 

By Arnold S. Jackson, M.D. 

OF Madison, Wis 

BECTSOH OH BOBOEBY, JACKBOH CWliia 

The material on winch the conclusions in this paper are based consists 
of four thousand surgical and non-surgical cases of goitre which I have 
observed during the past five years at the Jackson Clinic, and as a Fellow in 
Goitre Surgery at the Mayo Clinic Although these observations are for the 
most part not new, they are culled from a great mass of facts and for the 
first time formulated in brief statements 

Advanced cases of exophthalmic goitre are at times treated as endocarditis 
by heart specialists, as nervous dyspepsia by gastro-enterologists, and as 
neuiosis by neurologists Little discrimination is made between cases of 
adenoma of the thyroid with hyperthyroidism and exophthalmic goitre They 
are all too generally called “ toxic goitre ” 

The study of goitre is complex, and much confusion exists over the diag- 
nosis and treatment of the various forms To bring order out of this chaos 
of opinion, a simple classification is essential, for example i Colloid goitre 
2 Adenoma (a) With hyperthyroidism (toxic adenoma) , ^ (&) without 
hyperthyroidism (simple adenoma) 3 Exophthalmic goitre (Basedow’s or 
Graves’ disease) 4 Tuberculosis, malignancy, syphilis, thyroiditis, actino- 
mycosis, and so forth The usual text-book classification of goitre is con- 
fusing The various climcal types of cystic, calcareous, and hemorrhagic 
goitre are merely degenerative forms of adenoma 

Colloid Goitre — Colloid goitres appearing at puberty are seen in 60 per 
cent of girls between the ages of sixteen and twenty in the goitre district 
of the Middle West. 

Factors in the etiology of colloid goitres are A deficiency of iodine in the 
soil and consequently m the drinking water, an excessive demand upon the 
thyroid gland for thyroxin by the muscular, osseous, and especially the repro- 
ductive systems at puberty, an undue mental and physical strain imposed 
upon the thyroid by modern scholastic requirements and social obligations 
The ordinary colloid goitre with its soft globular feel and symmetrical 
enlargement is easily diagnosed The vascular type with thrills and bruits, 
pseu -exophthalmos, tachycardia, and nervousness must be differentiated 
from exophthalmic goitre by the absence of true exophthalmos, quadriceps 
loss, or severe loss in weight A normal basal metabolic rate confirms the 
diagnosis of colloid goitre 

In the treatment of colloid goitre, three common mistakes are i The diag- 
nosis IS too long delayed and treatment is begun too late 2 There is no 
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uniformity in the method of treatment. 3. Treatment is continued in spite 
of the development of large adenomas Colloid goitre may be prevented by 
administering 10 mg of sodium iodide once a week during the school year, 
as proved by Marine and Kimball, The treatment of colloid goitre should be 
begun early, since adenomas tend to develop between the ages of sixteen and 
twenty. The vascular type of colloid goitre responds most favorably to 
thyroid extract or thyroxin Iodine gives better results in the ordinary type 
Apparently adenomas develop in neglected colloid goitres as a form of com- 
pensatory development Consequently, the incidence of adenoma of the 
thyroid is decreased by the prophylactic treatment of colloid goitre 

Adenomas of the Thyjoid Adenomas rarely cause symptoms of hyper- 
thyroidism before the age of twenty-five, unless provoked by iodine medi- 
cation. One in every four adenomas becomes toxic before the patient reaches 
fifty years of age One in every five adenomas develops a substernal projec- 
tion. Five women have adenomatous thyroids to every man that has one 
An adenoma is present an average of sixteen years before the onset of 
toxic symptoms. 

The onset of toxic symptoms is both more gradual and insidious in 
adenoma than in exophthalmic goitre Toxic symptoms exist an average of 
four years before the patient with an adenomatous goitre consults a surgeon 
The slowly progressive hyperthyroidism of an adenoma causes permanent and 
serious damage to the heart and kidneys Myocardial degeneration, as evi- 
denced by irregularities in heart rhythm and oedema of the ankles, is of 
frequent occurrence. 

The popular interest which has been aroused in the treatment of goitre 
by iodine has greatly increased the number of cases of iodine hyperthyroidism 
Iodine IS a specific in the prevention and cure of colloid goitre of adolescence, 
providing no adenomas are present. If in doubt of the presence of an ade- 
noma of the thyroid, do not give iodine Thyroidectomy is indicated in the 
majority of patients more than twenty-three years of age with adenomas of 
the thyroid In adenoma of the thyroid the gland is asymmetrically enlarged, 
and one or more nodular tumors may be palpated In exophthalmic goitre the 
gland is symmetrically enlarged 

In toxic adenoma acute crises do not occur Thrills and bruits are rare 
Exophthalmos is not seen The average age of the patient is forty-four years 
Hypertension and a disproportionately high diastolic pressure is the rule. The 
basal metabolic rate averages +38 per cent Loss in weight and strength, 
tremor, nervousness, a moist skin, tachycardia, and palpitation occur as in 
exophthalmic goitre 

Intrathoracic and Substernal Goitre An intrathoracic goitre is one in 
which the greater part of the enlargement of the thyroid is -situated wit iin 
the thorax A substernal goitre is one in which there is a projection of on y 
part of the thyroid into the chest. An exophthalmic goitre is never tota j 
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mtrathoracic A history of a gradually disappearing goitre, chronic cough, 
choking spells, difficulty in swallowing, and increasing huskiness of the voice 
IS indicative of a substernal or intrathoracic goitre. One patient in every four 
has toxic symptoms Dilated veins on the chest occur in lo per cent of 

the cases. '' 

Carcmoma of the Thyroid In one senes of loo patients with goitre, 
observed at the Jackson Clinic during 1923, there were four cases of carci- 
noma. Three of the patients are now dead The mortality in clinically diag- 
nosed cases of malignancy of the thyroid is 100 per cent. Is there any justifi- 
cation for delaying operation until a clinical diagnosis of malignancy or 
myocarditis can be made in adenoma of the thyroid^ Malignancy does 
not occur in cases of exophthalmic goitre. An adenoma is a neoplasm , it is 
potentially a precursor of cancer and should be removed no matter in what 
part of the body it is located 

Exopbihalmtc Gmtie Unlike toxic adenoma, the onset of hj'perthyroid- 
ism in exophthalmic goitre is acute, the average duration of symptoms being 
nine months The disease is more common in youth, the average age being 
twenty-six years, but it may also affect children or the aged. Exophthalmic 
goitre progresses by acute exacerbations and periods of remission. At the 
crests of the waves of hyperthyroidism all symptoms are intensified and 
gastro-intestmal crises occur. Thrills and bruits occur in 80 per cent of 
the cases Bilateral exophthalmos is observed in one of every two patients 
within three months of onset of symptoms 

The pulse pressure is high, a low diastolic pressure being a very important 
diagnostic point Loss m weight, in some cases rapid and extreme, is accom- 
panied by a variable and at times excessive appetite Muscular asthenia is 
most marked in the quadriceps group of muscles. The basal metabolic rate 
is not an index of the patient’s ability to undergo operation, but as a diagnostic 
aid and a post-operative proof of the result it is invaluable The average 
basal metabolic rate is +54 per cent Contrary to a generally accepted view, 
fever is present only during a crisis, hence there should be no difficulty in 
eliminating the diagnosis of tuberculosis 

Pi e-opc) ahve Measures An examination of the vocal cords should be 
made in ever}’’ case of adenoma of the thyroid Laryngeal examination will 
show partial or complete paralysis of one or both cords in one in every 
fifteen cases This evidence may prove important from a medico-legal stand- 
point post-operatively If one cord is paralyzed before operation, especial 
care must be taken not to injure the nerve supply of the other cord. A 
Rontgen-ray examination of the chest is of value in eliminating substernal 
or mtrathoracic goitres The two most important pre-operative measures are 
the choice and the time of operation A severe recent loss in weight and 
strength with a rapidly rising metabolic rate warns of an approaching crisis 
If possible, operation should be performed during a remission or early in the 
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course of the disease when the weight is stationary or increasing Two cubic 
centimetres of tincture of digitalis is given to all patients three times a day 
for three days as a minimum As patients grow weak from lying in bed, they 
should be allowed to be up from one to three hours daily Thirty grains of 
bromides daily quiets patients with toxic goitres. A diet of 4000 calories a 
day is required as a minimum to maintain body weight. 

In exophthalmic goitre Lugol’s solution reduces the metabolic rate an 
average of 20 per cent pre-operatively. There is a proportionate clinical 
improvement, and the necessity for ligation is obviated in 75 per cent, of the 
cases Lugol’s solution and ligation are not indicated m the treatment of toxic 
adenoma I give two hypodermics before all operations, gr. of morphine, 
followed m fifteen minutes by gr i /300 of scopolamm 

Anesthesia Because of the numerous advantages of the novocain method 
of local anaesthesia, I use it in 90 per cent of cases The operator and his 
assistants must handle the tissues most gently and carefully to minimize the 
sensation of pain and pressure. Any tiauma or injury to the recurrent laryn- 
geal nerve may at once be detected by talking with the patient When the 
operation is finished, undetected bleeders may be found by causing the patient 
to cough and strain The disagreeable post-operative nausea and vomiting 
following ether narcosis are eliminated The risk of post-operative hyperthy- 
roidism IS diminished There is a decreased chance of post-operative aspira- 
tion pneumonia, although pneumonia may occur. The operator can tell 
whether the patient’s condition warrants continuing the operation The 
disadvantages of novocain anaesthesia are Increased strain on the sui- 
geon; increased psychic disturbance to the patient; increased time required 
for operating 

Operation. Team work rather than individual brilliancy on the part of 
the surgeon favors a rapid, bloodless resection of the thyroid gland. Time 
may be gained by preventing hemorrhage from the small vessels in dissecting 
up the skin and platysma, by applying a very sharp scalpel edgewise and not 
too deep, while strong traction is exerted by assistants on either side of 
the flap 

Opinions diflfer on the necessity of dividing the sternohyoid and sterno- 
thyroid muscles. Unquestionably it gives better exposure, and whenever 
this IS required as in the case of a vascular, friable exophthalmic goitre or a 
large colloid adenoma, there should be no hesitation about dividing the muscles 
Early exposure and anaesthetizing of the upper poles, followed by double 
clamping and dividing, permits l^etter mobilization of the gland, reduces the 
factors of ' shock and pain, and decreases hemorrhage Having properly 
exposed the goitre by dissecting with the scalpel along the plane of cleavage, 
one should ligate the lateral veins in order that these vessels may not be torn 
away and retracted into the wound The recurrent laryngeal nerve must e 
avoided by placing clamps parallel and not at right angles to it Only t e 
edges of the capsule or the surfaces of the gland are sutured 
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Post-0 perahve Care. Post-operatively patients must be kept under the 
influence of morphine for from twenty-four to forty-eight hours, depending 
on the degree of toxicity Fluid intake must be kept up to 3500 c c. Digitalm, 
gr 1/25 hypodermically, may be given every hour if indicated 

Eighty-five per cent of the cases of toxic goitre are cured by surgery 
Medical measures may temporarily benefit but only delay the relief possible to 
obtain by surgery Rontgen-ray and radium are contra-indicated in the treat- 
ment of any type of goitre except exophthalmic goitre In these cases 
treatment must be continued over a long period of time and with only 
uncertain results 



SUBDIAPHRAGMATIC ABSCESS AND ACCUMULATIONS 

OP FLUID* 

By John Douglas, M D. 

OF New York, N Y 

Anatomical conditions m the subphrenic area situated below the dome 
of the diaphragm make the presence of accumulations of pus or fluid in this 
region difficult to diagnose, and even after the diagnosis has been made, 
present several problems of treatment This is particularly true of lesions 
on the right side, where the pathological condition most frequently occurs 

Anatomy The ligaments of the liver w’hich are only folds of peri- 
toneum reflected from the liver surface to the diaphragm, divide the sub- 
phrenic area into five spaces The falciform or broad ligament into a right 
and left area, and the coronary ligament into an anterior and posterior area, 
while the space between the reflections of the coronary ligaments over the 
posterior border of the liver forms a smaller extra-peritoneal area. Lym- 
phatic exudate ,with the resultant development of adhesions along the 
anterior border of the liver or at other places, determine, with the etiological 
factor causing the infection, the location of the abscess or fluid accumu- 
lation. The left posterior area forms the lesser peritoneal sac For all 
practical purposes this would appear to be a sufficient division of these areas, 
although Knather distinguishes a right upper anterior and posterior, a right 
lower, and a left upper and lower anterior and posterior space He says, 
however, that m the majority of cases pus will be found in more than one 
of these spaces. 

Etiology Subphrenic abscess may occur as a pre-operative or a post- 
operative lesion, usually secondary to a perforative or infectious lesion of 
one of the abdominal viscera By far the most frequent causes are appen- 
dicitis or perforation of a duodenal or gastric ulcer Less commonly the 
gall-bladder, liver, biliary ducts, pancreas, kidney, colon, a residual periton- 
eal infection of hsematogenous origin as reported by Eliot, an abscess of 
actinomycotic origin (Case VI,) the ribs, or even a previous lesion above the 
diaphragm, may act as the exciting cause. 

Pathology The pathological condition developing will depend on the 
exciting cause. As most of the infectious visceral lesions occur on the 
right side, the abscess or collection of fluid is most frequently found under 
the right vault of the diaphragm An extension of the infection from an 
acute appendicitis may travel alongside the colon by direct extension of the 
lymphatics usually to the right posterior space, or in a high appendix the 
anterior space (Case I.) 

Infection from the appendix extending upward behind the ascen ing 
colon may reach the retroperitoneal space between the liver, diaphragm 

* Read before the New York Surgical Society, March 26, 1924 
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and reflections of the coronary ligament In a lesion of such nature, the 
abdomen if opened m front, would show no peritoneal involvement, the 
abscess lying entirely retropentoneally 

Perforated duodenal or pyloric ulcers result in a spread of the infection 
from below the liver, until the accumulation of fluid lies above the liver and 
below the diaphragm on the right side, in a position determined by the 
rapidity of the formation of adhesions (Cases IV, VII, VIII and XI) Per- 
forations of the posterior wall or high on the lesser curvature of the stomach, 
which usually become adherent to the liver or pancreas may result in fluid 
exudations into the lesser sac, as may also occur secondary to an abscess of 
the pancreas 

Following the perforation of a duodenal ulcer, a litre or more fluid may 
accumulate This of course is not all fluid which has escaped from the 
perforation, but is largely the result of peritoneal exudation caused by 
chemical irritation as well as low grade bacterial infection The amount 
of this fluid and its position is determined by the formation of adhesions, 
the direction of its flow, and the size and subsequent closure of the perforation 
With the occurrence of a perforation anywhere along the gastro-intes- 
tinal tract, there is usually an escape of some air or gas This may be very 
small in amount and the large amounts of gas frequently found in subphrenic 
abscess are largely the result of gas forming anaerobic bacteria such as the 
colon bacillus (Cases III, IV, XI) The side of the diaphragm affected is 
pushed upward, but not always in its entirety, that is, the anterior or post- 
erior portions or that part closer to the midlme and away fiom the axillary 
line, may be especially elevated, (Case XI) It does not move up and down 
normally with respiration The liver is usually pushed down or may be very 
little displaced, even with a considerable quantity of fluid and air between 
It and the diaphragm Secondary empyema may occur, or there may be 
a considerable quantity of clear fluid m the pleura, coincident with pus below 
the diaphragm, (Cases VIII and XI) 

Symptoms and Diagnosis These variables mentioned under pathology 
make difficult the diagnosis, particularly confusing the physical signs Fol- 
lowing an operation for suppurative appendicitis or perforated duodenal or 
pyloric ulcer, the symptoms due to peritoneal irritation or infection continue or 
subside and then reappear after a number of days, usually gradually, (Case 
III) It is apparent that there is infection or pus somewhere and the difficult 
problem is to locate it When the pathological condition occurs before 
operation, but secondary to a slow or small duodenal or pyloric perforation 
after a more or less acute onset of hypogastric or right-sided pain, the 
sjmptoms of the subphrenic abscess may develop more gradually and point 
to other conditions In one case the acute right-sided pain radiated to the 
penis and seemed to point at first to a renal or ureteral colic, although the 
rigidity indicated peritoneal inflammation, (Case IV) 

Usually when secondary and frequently when primary the condition 
is mistaken for some pathology above the diaphragm This because a post- 
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Operative pneumonia is unfortunately not infrequent and is ahvajs looked for 
when a post-operative case does not do so well and because the ph>sical signs 
resemble so closely a pulmonary or pleural inflammation Also, liecause of 
the frequency with which a patient with a beginning pneumonia complains of 
abdominal pain. 

As usually described, the physical signs found are dulness or flatness, 
diminished breath and voice sounds and vocal fremitus with the presence 
of rales over the base of the lung. The area of dulness is charactei izcd 
by being convex upurard and not changing its area with a change of posi- 
tion of the patient ^Vhen gas is present in the abscess cavit}^ there arc 
three zones of different resonance on percussion , normal abo\e, t}mpan} 
caused by the gas below this, and the area of flatness caused by the pus, 
which is continuous with the liver dulness on the right side When there 
IS also fluid in the pleura an area of flatness forms a fourth zone between 
the pulmonary resonance and the tympanic zone caused by the gas beneath 
the diaphragm 

These are the classical signs recorded and would probably be present 
if each layer or zone were superimposed on each other evenly like a pile 
of books or a layer cake, but they are not, and frequently the physical signs 
become most confusing The causes for the variations from the above 
classical signs and the reasons for confusion are 

( 1 ) The fluid is not evenly distributed between the liver and the diaphi agm. 
but being localized in a smaller area raises the diaphragm in a conical man- 
ner and is overlapped anteriorly, posteriorly or laterally by lung ^ -sue. 

(2) In the same manner, gas occupying the upper part of siicli Bh area is 
overlapped by lung tissue, or lies partly behind or in front of the -'a liver 

(3) With a large accumulation of fluid pushing the diaphragm upw-ard, 
the physical signs over the lung above are not those found over a normal lung 
but those of compression and closely resemble the physical signs of pneu- 
monia or fluid in the pleural cavity 

(4) The air or gas in the cavity may be so small in amount that it causes 
no zone of hyperresonance, but may be just enough to mask the flat- 
ness or dulness 

(5) A marked amount of post-operatue abdominal distention may push 
up the diaphragm sufficiently to cause all the physical signs of a sub- 
phrenic abscess 

(6) The usual physical signs closely resemble a pleurisy with effusion 
or empyema, and injudicious exploration with an aspirating needle maj 
enter the subdiaphragmatic abscess and on withdrawal infect the pleura 
Then the original lesion is masked by the empyema or pyopneumothorax 
which develops. 

In addition to these conditions which mask or confuse the plnsical signs, 
there are other symptomatic findings which may not conform wit 1 tie 
expected. Tenderness may not be elicited for obvious phjsica reasons 
A considerable accumulation may be so well walled off that there maj be 
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little absorption and therefore no or little temperature elevation or leucocyte 
increase, (Case XI) An exploratory needle puncture may pass through 
the elevated diaphragm and obtain pus which would appear to come from 
the pleural cavity The needle may enter the cavity but only where gas 
IS present and no pus be obtained Cottle has reported a case m which a 
subphrenic abscess developed after the removal of the appendix and the 
excision of a duodenal ulcer For three and one-half months there was 
lack of unanimity of opinion as to the diagnosis The rontgenologist was 
persistent in his original statement that the fluid was probably in the abdomen 
but the physical signs and other clinical evidence failed to bring agreement 
About four months after the abdominal operation, aspiration was performed 
and this showed that the pus was m the abdomen, not m the chest Oper- 
ation confirmed the diagnosis of subphrenic abscess 

Rontgenographic study with the fluoroscope and films is the best method 
not only of confirming or making the diagnosis, but also of determining the 
position and size of the fluid accumulation Even this, however, may result 
in misinterpretation It is most important that the examination be made in 
the erect position or sitting up, and if the patient is too ill to allow this, lying 
on the side opposite the lesion This will allow the gas in the cavity 
to reach the highest point and often show a fluid level in the cavity 
Failure to do this has resulted in a wrong diagnosis, which becomes 
simple on repeating the examination, (Case IV) While the fluoroscope 
may determine the position of the abscess and its antero-postenor as well 
as lateral relations, stereoscopic films are a great aid to the surgeon to 
determine his point of approach to the lesion 

A final word on diagnosis might be said concerning exploratory puncture 
I believe that this should always be reserved until careful X-ray study has 
been made, if subphrenic abscess is suspected Then it is often unnecessar)’’ 
If done before as frequently happens, either no pus is found or if found, 
the withdrawal of the needle frequently involves the pleura, causing empyema 


or pyopneumothorax 

Operative Treatment Drainage Careful radiographic study should 
determine the best line of approach to the abscess for the purpose of drain- 
age When the X-ray shows this to be in front, especially if the history and 
signs point to a recent duodenal perforation, a high anterior right rectus 
incision will usually allow the best method of exploration and drainage, (Cases 
IV and VIII) This incision is recommended as the subphrenic abscess is 
apt to be associated with accumulation of fluid below the liver and about the 
duodenum Incision parallel with the free border of the ribs as advocated 
by some would appear to be particularly likely to be followed by a hernia 
most difficult of repair, if infection of the wound follows the drainage 

Posterior abscess is best approached by resection of the tenth rib in 
the posterior axillary line, under local anaesthesia If done carefully, this 
may usually be accomplished without injury to the pleura which is carefully 
pushed upward, the costophienic space entered and the diaphragm seen 
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A large aspiiating needle is then pushed through the diaphragm, the pus 
located and a small opening made in the diaphragm which is enlarged by 
stretching with scissors so that a large rubber tube may be introduced If 
the pleura has been accidently opened, and it contains no fluid, it should 
be closed and the wound packed with gauze for twenty-four to foity- ' 
eight hours to allow adhesions to wall off the pleural cavity from the 
drainage tract before going through the diaphragm to enter the abscess, 
(Cases IX and X). 

If empyem^ of the pleura is already present, the pleura may be drained 
by means of the usual resection of the seventh or eighth rib, and the abscess 
below the diaphragm approached by resection of the tenth rib in a different 
line or else both the pleura and the subdiaphragmatic space drained through 
the same incision, tlie latter opened twenty-four hours or more after the 
former, (Case XI). 

It is also well to keep in mind, the necessity of continuing drainage 
for a sufficient time and the danger of the abscess cavity again becoming 
walled off if drainage be discontinued too soon or abruptly (Case I). In 
my opinion this is one of the very few occasions when tube drainage is 
indicated for drainage of pus or fluid below the diaphragm. 

CASE REPORTS 

Case I — G S, female, age thirteen, entered St Luke’s Hospital, July 31, ipu 
Acute gangrenous appendicitis High appendix with undescended cjecum, and abscess 
under liver Adhesions between liver and diaphragm separated and pus evacuated and 
rubber dam dram inserted Temperature fell but rose again and physical signs were present 
over base of right lung The X-ray showed subphrenic abscess had again become walled 
off Separation of adhesions and insertion of rubber tube well above liver caused 
profuse discharge Ten days later this drainage again became obstructed. Temperature 
103 Patient septic and jaundiced Separation of adhesions again allowed free drainage 
This was repeated four days later after which patient recovered 

Case II — M P , male, age eight Englewood Hospital, November 7, 1910 Oper- 
ation for acute appendicitis with general peritonitis Temperature between 99° F and 
100° F for ten days after operation On fourth day complained of pain in left chest 
Examination showed rales over left base behind but no other physical signs On tenth 
day temperature rose to 1043 pulse to 180 The wound examination was negative 
and two consultants were unable to find any other physical signs than the previously 
mentioned rales over the left chest No X-ray was taken At 8 A M on the 12th day he 
developed a harrassing cough with scanty expectoration One hour later there occurred 
a profuse enormous purulent expectoration which became bloody as oedema of the lungs 
developed, and he died in a little more than an hour, apparently drowned by the pus in 
the lung The pus showed streptococci and a bacillus apparently the B Coli While 
not proven, it is believed that this was a left-sided subphrenic abscess rupturing into 
the lung and causing death 

Case III— D K, male, age twenty-two, operated on at St Luke’s Hospital for 
perforated duodenal ulcer, July 19, 1921, eight hours after perforation Convalescence 
uneventful until August ii, when temperature began to rise It reached 106 after a chill 
six days later No signs of infection over wound Dulness and diminished voice and 
breath sounds over right base X-ray examination showed right side of diaphragm 
elevated but abscess was not located On August 8th the radiograph showed two small 
gas bubbles between the liver and diaphragm Three days later these gas areas had 
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increased in size, easily locating the abscess, which was drained by resection of the 
loth nb under local ansesthesia 

Case IV— I N, male, age twenty-seven Admitted to Knickerbocker Hospital, 
January 2, 1924 Developed acute pain over entire upper abdomen on day of admission 
Most marked on right side and radiating down into penis, suggesting right renal colic, 
although abdominal rigidity seemed to contradict this and suggested perforated duodenal 
ulcer Temperature 992 Pulse 96 Leucocytes 11,000 Polymorphonuclears 76 per 
cent The following day the temperature, pulse and leucocyte count had risen and there 
was marked dulness and flatness with bronchovesicular breathing and voice sounds over 
right base X-ray diagnosis made of beginning pneumonia on right side, although pain, 
tenderness and abdominal rigidity persisted It was then suggested that the radiograph be 
taken with patient on his side, which confirmed the diagnosis of subphrenic abscess, con- 
taining gas Even then, as the patient’s chest had been aspirated and pus obtained, the 
diagnosis of empyema was persisted in by the medical consultant who induced the operator 
to explore the chest before opening the abdomen The pleura was explored after nb 
resection under local anaesthesia, and no fluid found A right rectus incision was then 
made by Dr C A Frink, and a large amount of foul-smelhng fluid found about the 
duodenum and under the liver and running down into the right kidney region There 
were adhesions along the anterior border of the liver which when separated allowed the 
escape of another large quantity of similar fluid Drainage was established but this 
patient died five days later 

Case V — C B , female, age forty-seven Admitted to Knickerbocker Hospital, Jan- 
uary 15, 1924 She was shot wth a revolver The bullet passed in and out through the 
right breast and entered the chest wall just above the costal margin in the mammary 
line X-ray showed it to be located about 2 cm to the left of the loth dorsal vertebra 
The patient had a complete motor paralysis of both legs from Poupart’s ligament down, 
with the exception of the right adductor group Sensation lost in left leg but present 
m right There was marked dulness and diminished breath and voice sounds over the 
right base Radiographic examination showed the diaphragm pushed upward to the 
level of the 5th nb, and allowed a diagnosis to be made of effusion of blood between 
the hver and diaphragm instead of a hsemothorax caused by the passage of the bullet The 
signs of this fluid gradually disappeared without treatment 

Case VI — M D, aged fifty, female, was seen m November, 1913, complaining of 
pain under the left costal margin with a dry hacking cough and no expectoration, and 


running an irregular temperature which sometimes went as high as 104 5, with night- 
^weats There was dulness, diminished breathing and voice sounds over base of the left 
lung posteriorly There were no rales After several attempts at exploration with the 
needle, pus was found by consul tanL It was not determined whether it came from above 
or below the diaphragm It was sterile on smear and culture X-ray showed left 
diaphragm elevated and having a dimimshed excursion She was operated on November 
25, I 9 I 3 > m the Polyclinic Hospital Resection of the tenth nb, along the posterior 
axillary line, showed the diaphragm thickened Aspiration through the diaphragm 
demonstrated pus The abscessed cavity was drained Pus was sterile A section 
removed from the diaphragm showed actinomycosis After treatment with potassium 
iodide, patient was discharged cured This case was reported m the Annals of Surgery, 
vol lx, 1914, p 389 


Case VII — R, male, age twenty-six, was admitted to the medical ward of 
St Luke’s Hospital, October 31, 1916 He gave a history of acute abdominal pain on the 
right side the day before admission A similar attack of three days’ duration occurred 
two and one-half years previously Physical signs over the right base caused a diagnosis 
of lobar pneumonia’' (^), although the history stated that the patient vomited dark 
brown fluid several times on the day of admission and had marked tenderness and ngid- 
ity ( \oluntary”^) over the right upper quadrant He was treated with mustard paste 
to chest and flaxseed poultices to the abdomen, Murphy drip and colon irrigations X-ray 
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on November ist showed no pneumonia and gas was demonstrated underneath the 
diaphragm A mass then appeared m the right upper quadrant, extending from the 
lower border of the ribs to the umbilicus He was transferred November 8th, eight days 
after admission, to the surgical side for operation with a diagnosis of “ abscess, secondary 
to perforated duodenal ulcer ” He was kept on the surgical side for three days longer, 
during which time a cystoscopic examination was done to determine the condition of the 
right kidney 

Operation was done November nth by Dr Walton Martin, right rectus incision, 
at the level of the umbilicus. Abscess cavity containing several ounces of foul-smelling 
pus evacuated Culture showed short chain streptococci Discharged December 3rd 
A radiograph taken on December 2nd showed duodenum not filled, indicating ulcer 
or adhesions 

Case VIH — C H , male, age thirty-four, admitted to the medical ward of St Luke’s 
Hospital on June 22, 1920 Acute pain m right abdomen two weeks before admission, 
began m right lower quadrant, and then extended to right upper quadrant Temperature 
after admission ranging from ioa-104 Pulse 72-104 Had bad teeth but no history of 
gastric disturbance since 1917 In 1916 had operation for acute appendicitis, and was 
operated on for acute obstruction m 1917 Physical signs over right base caused diagnosis 
of “ pleurisy with effusion ” Exploratory puncture of right pleura showed 15 c c of 
bright fluid winch looked like changed blood June 23rd, X-ray diagnosis of fluid in 
right chest cavity Thirty-four ounces of clear yellow fluid was withdrawn June 2Sth, 
tender mass appearing below costal border of ribs anteriorly Tympamtic note over mass 
July 1st, X-ray shows gas under diaphragm, suggesting subphrenic abscess, also probably 
fluid in chest cavity July 2nd, exploratory chest puncture No fluid obtained July 3rd, 
transferred to surgical side for operation July 4th, operation by Dr Richard Bolling 
Tenth rib resected and exploration done with needle downward found air but no pus 
Right rectus incision then made which revealed large abscess extending over upper sur- 
face of liver as far as could be reached with the hand This was drained and patient 
left hospital four weeks later Before leaving, the radiographic examination of the 
gastro-intestinal tract showed a twenty-four-hour stomach retention and deformity of the 
duodenum, indicating probable cause of abscess as duodenal perforation 

Case IX — V , female, age thirty-tliree, admitted to the medical ward of St Luke’s 
Hospital, September 6, 1916, with a history of four months’ pain in the right hypochon- 
drium and upper abdomen Two months before admission had an attack of jaundice with 
vomiting No cough up to two or three days before admission Temperature ranged 
between loi and 106 Physical signs over base of right chest caused diagnosis of “ acute 
pleurisy wth effusion” Aspirated on day of admission, one-half ounce of clear fluid 
obtained The following day five ounces of dark bloody fluid obtained September i8th, 
IS c c of dark brown, very thick pus X-ray report September 8th, “ There is a dense 
shadow involving the right side of the chest and displacing the heart to the left The 
exact nature of the shadow is hard to determine, but is dense enough to indicate fluid, 
although no definite fluid level is observed m this position ” Transferred September pth 
to the surgical side with diagnosis of empyema Operation September 9th, Dr M K 
Smith , nb resected two and one-half inches below angle of scapular No fluid in pleura, 
but exploration with needle through diaphragm obtained pus Seventy-two hours later 
second operation done through original incision Diaphragm opened and echinococcus 
cyst of the liver drained November ist, X-ray showed the diaphragm remains very 
high on the right side and there is a diffuse shadow involving the lower chest on this side 

Case X — P , female, age seven Admitted to St Luke’s Hospital, private patient 
of Dr F S Mathews, October 10, 1917 Had been ill three weeks Abdominal symp- 
toms at first , later thought to be pneumonia. Aspiration through chest got foul-smellmg 
pus Liver prominent in epigastrium Lung signs not marked X-ray shows fluid and 
gas apparently below diaphragm Diagnosis of subphrenic abscess made by Doctor 
Mathews Tenth nb removed Pleura opened Wound packed and diaphragm opened 
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two days later Large pus cavity found between liver and diaphragm Five months 
later patient again admitted to the hospital and operated on for acute appendix abscess 
Case XI — E M , male, age sixty-six, was admitted to the surgical ward of St Luke's 
Hospital on November ^ 9 ^ 3 f service of Doctor Do\vnes, with a diagnosis of acute 
abdominal condition " He had been suffering from severe abdominal pain for twenty- 
four hours Pam came on suddenly, was worse m the right upper quadrant and required 
morphine for relief No vomiting He had suffered from heart trouble with anginal 
pain in chest and arms for the past five years , was told that he had lead colic several 
years ago, but had never had so severe an attack of abdominal pain before About three 
months before admission he had pneumonia and said he had never felt quite well since 
Physical examination showed general abdominal tenderness and board-like rigidity, most 
marked m right upper quadrant No masses felt There was dulness over the right base 
and rMes in both lungs Enlargement of the heart to the left with a systolic murmur 
at the apex On account of patient’s cardiac and possible pulmonary condition, it was 
decided not to operate Urine contained many hyalin casts His abdominal pains dis- 
appeared Leucocytes dropped from 16,800 to 9000 and he was quite dyspnoeic and irra- 
tional at times Medical consultation held and patient transferred to medical service, 
with a diagnosis of ‘‘ nephritis of nitrogen retention type ” His temperature after trans- 
fer became elevated, and on November 30th, five days after admission to the hospital, fluid 
was found in his right chest and 360 c c of straw-colored fluid withdrawn This culture 
showed staphylococcus albus On December 12th, twelve days later, a radiograph ^vas 
taken, showing evidence of a cavity with fluid level on the right side and gas probably 
below the diaphragm He was then transferred back to the surgical ward on December 
23, 1923, eleven days later The following day a thoracotomy was done by Doctor Downes, 
the cavity containing very foul gas but very little fluid or pus Drainage tubes were 
inserted m the cavity which drained moderately Temperature came doivn and condition 
improved Subsequent X-rays showed drainage tubes not m the original cavity and a 
probe passed through the drainage tract enters tlie chest cavity to the outer side and 
behind the original abscess cavity January 7, 1924, a second operation was performed 
through the original incision, at which had been resected apparently the eighth nb On 
entering this wound the finger entered a cavity, which was separated above from the 
general pleural cavity which had previously been opened, by a thin layer of tissue which 
the writer believes was the parietal pleura forming the upper boundary of the costo- 
phrenic sinus A more dense layer of tissue forming the floor of this cavity was opened 
into and a large cavity containing foul pus and gas was entered The operator was not 
able to determine whether this tissue passed through was diaphragm The cavity was 
drained The abscess diminished in size and the X-ray then showed that the fluid level 
had disappeared The upper part of the cavity moves with respiration as showm by the 
fluoroscope, probably indicating that this is diaphragm ” A subsequent gastro and intes- 
tinal senes on January 23, 1924, was of no aid in clearing up the diagnosis On discharge 
the only X-ray findings was a small amount of thickening in the region of the costo- 
p renic sinus An X-ray since discharge shows that this has almost disappeared 

Summary — ^There are eleven cases reported Of this nine were on the 
right side, two on the left Seven were males, four females Nine recovered, 
tivo died Eight occurred as a pre-operation lesion , three post-operatively as 
a complication during convalescence Five were probably the result of per- 
forated duodenal ulcer, although this was not always proven , three of appendi- 
citis, one due to actinomycosis, one to echinococcus cyst of the liver, and one 
to a bullet wound of the upper portion of the liver 

In the study of these cases one is impressed with the fact that there was, 
in most of the cases, a mistake or at least a delay m the diagnosis, due to the 
belief that the lesion was above the diaphragm In six of the acute cases 
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there is a distinct history of severe abdominal pain, often accompanied by 
rigidity and sometimes by vomiting. In one case of coffee ground material 
In most of the cases the X-ray showed an elevated diaphragm and usually gas 
below the diaphragm or would have shown the gas, if properly taken How- 
ever, the physical signs over the base of the lung, usually due to compression 
by the elevated diaphragm and mistaken for pneumonia or fluid in the pleura, 
or to fluid which had accumulated in the pleura secondary to the infection 
below, caused the evidence of an abdominal lesion to be disregarded Only so 
can these mistakes and delays be explained 

It IS therefore believed that such mistakes and delays and secondary chest 
infections from needle exploiations would occur less often if First, it is kept 
in mind that compression caused by fluid below the diaphragm may cause 
physical signs closely resembling a lesion in the chest , second, the symptoms 
of an acute abdominal lesion be given their true significance; third, radio- 
graphic study repeated if necessary, and made in the erect, or if this seems 
unsafe, in the lateral posture be carefully carried out 

The writer thanks Doctors Martin, Downes, Mathews, Bolling and Smith 
for permission to include cases operated on by them, m this paper, and also 
Dr L T. Le Wald for the use of several lantern slides from his collection 
in presenting this paper to the New York Suigical Society 
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PonunB nouBE sonoEov 

There are certain subjects in medicine which owe their interest to their 
unusual and rare incidence, while others attract attention because of their 
frequency It would be perfectly logical to infer that the latter class would 
present few difficulties of diagnosis and of treatment But the theory m 
this instance does not conform to the fact, as far as so common a disorder 
as appendicitis is concerned Owing to the ability of the appendix to mimic 
other abdominal disorders, which in turn is m large measure due to the tend- 
ency of the organ to deviate in position from its normal location in the right 
iliac fossa, the diagnosis of appendicitis continues to present difficulties both 
to the experienced and the tyro in diagnosis However, if it is remembered 
that appendicitis is undoubtedly the commonest acute pathologic process met 
with in the abdomen, and if the sequence of symptoms Pain, vomiting, ten- 
derness in the right iliac fossa, fever and leucoc3^tosis is kept m mind, fewer 
mistakes m diagnosis should result In the majority, if not in all instances, 
the pain precedes the vomiting Abdominal pain with tenderness m the region 
of the appendix is of far gi eater value from a diagnostic standpoint than an 
increase in the pulse rate, temperature and leucocytes, although occasionally a 
rise in the leucocytic count is of great aid in the diagnosis The importance 
of making a vaginal and rectal examination in cases of acute abdominal pain 
should be emphasized Occasionally there is slight tenderness in the right 
lilac fossa, either with or without tenderness in the left iliac fossa, and in such 
instances a rectal examination will disclose acute tenderness from an inflamed 
appendix lodged in the pelvis The following history will illustrate this point 
A young man twenty-five years of age had had three attacks of acute pain in 
tlie abdomen following indulgence in alcohol The pain was generalized 
throughout the abdomen and accompanied by vomiting, the vomitus occasion- 
ally containing blood There was slight tenderness in the epigastrium, and 
slight rigidity of the upper recti A rectal examination was not made The 
diagnosis was subacute perforation of a gastric ulcer An upper abdominal 
incision revealed the stomach, duodenum, and gall-bladder to be normal A 
rectal examination was made, a mass was palpated through the right rectal 
wall , this proved to be a gangrenous appendix, which was removed through 
a low right rectus incision 

Acute appendicitis may be accompanied by diarihcea, although it is not 
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common, but m any case of acute pain m the abdomen associated with diar- 
rhcea, the appendix should be thought of. 

It IS the custom m the Lankenau Hospital, in the absence of complications, 
to Opel ate immediately on all patients seen in the first thirty-six hours, but 
where the symptoms are of longer duration the procedure vanes In the 
presence of a spreading peritonitis immediate operation is contra-indicated 
These patients are best treated by placing them in the sitting position, with 
an ice bag to the abdomen, administering proctoclysis with normal saline solu- 
tion, together with hypo- 
dermoclysis and moderate 
doses of morphia, and 
giving nothing by mouth 
The saturation of the 
patient with opium, as 
advocated by some sur- 
geons, seems a poor 
method of treatment. In 
1918, we advocated non- 
interference in this type 
of case until localization 
had occurred W. J 
Mayo, as well as Jopson 
and Pfeiffer, have re- 
cently expressed similar 
opinions. Jopson and 
Pfeiffer say “Now we 
know that by far the greater part of the mortality from appendicitis comes 
from the group which exhibits when first seen a widespread peritonitis with 
evidences of profound systemic toxaemia, and usually in the third or later days 
of the disease Leaving aside the question of elimination of this type of case 
by more timely recognition, it is evident that the reduction of surgical mortal- 
ity must deal chiefly with this group. Those who have made use of Ochsner’s 
Fowler-Murphy plan cannot fail to have been impressed with the general 
improvement, and localization of the pei;itoneal process that may occur in 
seemingly desperate cases Nor can they have failed to note that other cases 
exhibit no such tendency but proceed to generalization and death On the 
other hand, those who practice immediate operation must often have had the 
experience that the post-operative condition of the patient is obviously worse 
than before operation, and death results from progressive toxccmia, within a 
few hours or days. ^ * On the other hand, there are certainly cases that 

show no tendency towards localization and will inevitably perish under any 
waiting policy. In the body of this paper we have made a plea for recognition 
of certain types which are likely to fall into this group, notably (i) young 
children, (2) cases of delayed and fulminating gangrene or perforation, and 
(3) intra-abdominal rupture of a localizing or localized abscess.” 
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In the cases seen in the first few hours a McBtirney, or a low right rectus 
incision may be used If there has been a spreading peritonitis with localiza- 
tion, the incision will depend somewhat on the position of the abscess. If 
there is a mass m the right iliac fossa, the extraperitoneal approach, as used 
by us, is of advantage The incision (Fig i) begins about 4 cm belund 
the right anterior superior spine of the ileum and extends down over the mass 
approximately parallel to Poupart’s ligament The muscle fibres of the 
oblique and the transveisahs muscle are cut transversely, and the abscess 

approached from the lat- 
eral side After the peri- 
toneum IS opened the 
small intestines (Fig 2) 
are carefully packed to- 
wards the mesial side, and 
the appendix and caecum 
are disclosed with the 
abscess The appendix is 
removed in most cases 
with,- but sometimes with- 
out, inversion of the 
stump, depending on the 
pathologic condition pres- 
ent A glass tube is 
passed into the pelvis, 
through which fluid, if 
present, is aspirated Also 
any extension into the 
subhepatic fossa is noted 
Drainage is then insti- 
tuted (Fig's), usually 
with cigarette drains, one being passed to the pelvis, one along the external 
surface of the ascending colon, and one to the stump of the appendix A small 
piece of gauze is then wrapped around the drains and the wound loosely closed ' 
with through-and-through interrupted sutures of silkworm gut Another piece 
of gauze may be placed in the wound The wound is kept moist with Wright’s 
solution In from four to six days, one dram is removed, and a small rubber 
tube introduced in its place This is repeated in the succeeding days with the 
other drains, and the wound is irrigated with a saline or weak carbolic solution 
every day The wounds usually heal by granulation and without compli- 
cations It IS possible that this incision may be followed by a higher per- 
centage of post-opeiative hernias than the type usually employed We 
elieve, however, that its advantages far outweigh this fault, as the hernia 
may later be repaired with comparatively little risk The drainage described 
will, of course, vary with the areas involved in the abscess In cases in which 
t lere is no mass, or m which the mass is near the middle of the abdomen, a 
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low right rectus incision can be made. The post-operative treatment is essen- 
tially the same as the pre-operative. 

It may be well here to protest against the exploration of the upper abdomen 
in the presence of a gangrenous appendix and abscess While an associated 
lesion, such as perforation of the gall-bladder, or peptic ulcer, or Meckel’s 
diverticulum, may occasionally occur, in our experience this is not common 
If the condition of the appendix is not sufficient to account for the symptoms, 
exploration is certainly advisable, but in the presence of an abscess the indis- 
criminate exploration of 
the abdomen is disastrous 
The clinical findings also 
will aid 111 the elimination 
of multiple lesions. 

During the years 1900 
to 1920, 5488 appendecto- 
mies were performed m the 
Lankenau Hospital foi 
acute appendicitis, with 327 
deaths, a mortalit}" of 5 per 
cent These operations 
divided into five-year per- 
iods give data as follows 
In 1901, 135 cases with 
twenty-six deaths, 19 2 per 
cent. 

In 1902, 271 cases with 
thirty-seven deaths, 13 6 
per cent 

In 1903, 26S cases with twenty-two deaths, 8.2 per cent 
In 1904, 395 cases with twenty-five deaths, 6 3 per cent 
In 1905, 289 cases with thirty-three deaths, ii 4 per cent 
Thus within the years 1901 to 1905 there were 1358 operations with 143 
deaths, a mortality of 105 per cent It was the custom, m this period to 
operate on all patients suffering with acute appendicitis when first seen, 
regardless of the extent of the disease In the next five years many of the 
patients with spreading peritonitis were treated expectantly by the Fowler- 
Murphy-Ochsner treatment, but it was not until 1910 that this treament was 
instituted in all cases of spreading peritonitis. 

In the years 1906 to 1909 there were 1159 operations on patients with 
acute appendicitis with sixty-five deaths, a mortality of 5 6 per cent. 

In 1906, 317 cases, fifteen deaths, 4 7 per cent. 

In 1907, 315 cases, fifteen deaths, 4 7 per cent 
In 1908, 266 cases, seventeen deaths, 6 2 per cent. 

In 1909, 261 cases, eighteen deaths, 6 9 per cent 
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The total for the five years, 1910 to 1914, was 1385 cases with fifty-two 
deaths, a mortality of 3 7 per cent 

In 1910, 275 cases, seven deaths, 2 5 per cent 
In 1911, 257 cases, seven deaths, 2 7 per cent 
In 1912, 297 cases, eleven deaths, 3 6 per cent 
In 1913, 263 cases, fourteen deaths, 5 3 per cent 
In 1914, 293 cases, thirteen deaths, 4 4 per cent 

For the years 1915 to 1919, there were 1585 operations, with sixty-seven 
deaths, a mortality of 4 2 per cent 

In 1915, 305 cases, thirteen deaths, 4 2 per cent 
In 1916, 322 cases, twelve deaths, 3 7 per cent 
In 1917, 340 cases, fifteen deaths, 4 4 per cent 
In 1918, 285 cases, fifteen deaths, 5 2 per cent 
In 1919, 334 cases, twelve deaths, 3 5 per cent. 

Reviewing these cases it is seen that the mortality within the years 1901 
to 1905 was rather high, being 10 5 per cent. In the next four years within 
which period the Fowler-Murphy-Ochsner treatment was instituted the mor- 
tality fell to 5 6 per cent , and finally, beginning with 1910, when all cases of 
spreading peritonitis were treated by the expectant method, the mortality fell 
to 3 7 and 4 2 per cent respectively for each five-year period In the five-year 
period from 1915 to 1919 the epidemic of influenza no doubt accounts for the 
rather high mortality during the year 1918 

A careful study has been made of the cases of appendiceal abscess occur- 
ring during the years 1918' and 1919, because it was during these years that 
influenza affected the mortality 

In 1918 there were fifty-nine cases of appendiceal abscess. Eight (13 5 
per cent ) of the patients died The ages of the patients were 


Years 

Number 

WO 

• 0 

11-20 

18 

21-^0 

25 

31-40 

8 

4I-SO 

5 

51 -^ 

2 

61-70 

. 0 

71-80 

I 


The average length of hospitalization was from three to five weeks, tlie 
s ortest time being two weeks and the longest fifteen weeks The patients 
arrived at the hospital anywhere from one to twenty-eight days after the onset 
o the attack The majority had been ill from two to six days before admission 
ight were operated on immediately Thirty were operated on after one day 
on the Fowler-Ochsner treatment Six were kept on this treatment for two 
ays, four for three days, and one each for four, five and nine days 
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A single purgative had been given in thirty-nine cases, multiple purgatives 
were given in four, while in sixteen no purgative was mentioned A mass was 
definitely palpable* in twenty-eight cases ; there was a questionable mass in 
- nine, and no mass in twenty-two. The incision employed was extraperitoneal 
in forty-eight, a large McBurney m five and a lower right rectus in six The 
location of the abscess was said to be Around the caecum and terminal ileum 
in eight, m the pelvis m thirteen, and around the caecum in thirty-four, in the 
omentum in one, behind the terminal ileum in two, retrocaecal m twelve, sub- 
caecal in one, subhepatic m two, and subdiaphragmatic in five. 

In several cases there were multiple abscesses in the pelvis, around the 
caecum, or in the subdiaphragmatic area The complications following oper- 
ation were 

Obstruction of the ileum two cases, wound abscess, two cases, fecal fistula 
five, right-sided empyema two, secondary abscess two cases, hernia in one 
instance 

In one case theie was an opening into the caecum at the time of operation 
which was repaired, followed by an uneventful recovery. 

Of the eight patients who died, all were under thirt3^-six years of age, 
and only one had not received a purgative during the illness One patient 
had subhepatic and subdiaphragmatic abscesses witli multiple abscesses in the 
coils of small intestine, and an abscess in the pelvis A secondary operation 
was performed twenty-three days after the primary one and multiple second- 
ary abscesses were found Post-operative parotitis developed followed by 
death This patient also had a cough with expectoration before the primary 
operation Another of this group had a retrocaecal abscess, and later developed 
miliary tuberculosis with bacilli m the sputum, followed by death 

In one instance, retrocaecal, subhepatic and subdiaphragmatic abscesses 
were found at operation. Twenty-one days later a second operation was per- 
formed for multiple obstruction of the small bowel, and an abscess was found 
beneath the spleen Death resulted two days later 

In another there was an abscess around the csecum. Following operation 
a fecal fistula developed with secondary subdiaphragmatic abscess. This was 
drained Two weeks later a right-sided empyema developed, and a rib resec- 
tion was performed Death occurred on the same day. 

^ Case E A. At the primary operation the peritonitis was not well local- 
ized. A fecal fistula resulted and was repaired four weeks later In about 
ten days a right-sided empyema occurred A rib resection was perfoimed, 
and death occurred in seven days 

The other three deaths occurred from toxaemia following the primary 
operation All of the fatal cases had been kept on “ regulation ” treatment 
for from one to nine days before operation 

In ipip there were eighty-six cases of appendiceal abscess, nine (104 per 
cent.) of the patients died, one died without operation 
The ages of the patients were • 
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Number 
0 

22 
29 

15 
13 

4 

. 2 

The average length of hospitalization was three to five weeks, the shortest 
time was one week and the longest eleven weeks. The patients were sick from 
one to twenty-one days before coming to the hospital Twenty-six were oper- 
ated on immediately on admission, thirty after remaining in the hospital on 
the Fowler-Ochsner treatment for one day, sixteen for two days, four for 
four days , four for three days , two for six days ; and one each for five, seven 
and eight days A purgative had been given (before admission) to sixty-five 
of these patients, multiple purgatives to seven, no purgatives to nine, no 
purgative was mentioned in four instances. 

A mass was definitely palpable in thirty-nine cases, and was said to be in 
the right iliac fossa in fourteen No mass was present in thirty-one cases, 
while in fifteen this item was not indicated m the history The extraperi- 
toneal approach was used in thirty-one cases, an enlarged McBurney incision 
m twenty-seven, a low right rectus incision in twenty-seven, and a high right 
rectus in one The abscess was located as follows 

Retrocffical in nineteen cases, around the caecum forty-two , in the pelvis, 
nine, between the ileum and its mesentery in six, subdiaphragmatic five, 
subhepatic four, outer side of caecum two , between the ascending colon and 
the ileum one The complications following operation were 

1 Fecal fistula In this case the caecum had almost ulcerated through 
at the time of operation The fecal fistula was repaired and an ileocolostomy 
performed Recovery 

2 Fecal fistula repaired and ileocolostomy performed Recovery 

3 Fecal fistula and obstruction of bowel Resection of the caecum and 
ascending colon, ileocolostomy Recovery 

4 Fecal fistula, closed spontaneously This patient developed incisional 
hernia, following the extraperitoneal approach type of incision Repair of 
hernia, recovery 

5 Fecal fistula resection of caecum and ileum, and ileocolostomy per- 
formed Recovery 

6 Fecal fistula repaired Recovery 

y Fecal fistulas in three cases, closed spontaneous!)’’ Recovery 

8 Parotitis in two cases Recovery 

9 Lobar pneumonia Recovery 

10 Streptococci pneumonia Death 

11 Pulmonary cedema Death. 

12. Diarrhcea and hemorrhage from bowel Death 

13 Abscess of scrotum, incision and drainage Death 
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In one of the nine patients who died, the abscess was not located at the 
first operation and a secondaiy operation was not pei formed. Of the eight 
other cases, seven had been purged before operation. The exlraperitoneal 
type of incision was employed m tour, the enlaiged McBurney m three, and a 
right rectus m one. In four of the cases death resulted from toxaemia 
following operation One was associated with a subdiaphragmatic abscess 
and three with pneumonia. 


SUMMARY 

Acute appendicitis is, in the majority of instances, a disease of early 
adult life, although it may occur at any age 

In neglected cases the patients will remain m the hospital from three to 
five weeks after operation 

A purgative should never be given to patients with acute abdominal pain, 
until inflammation of the appendix is excluded. 

The mortality m this disease has decreased practically 50 per cent during 
the last decade, and while the geneial increase in Icnowledge concerning it 
may partially account for this it would seem as if the expectant treatment of 
spreading peritonitis, as described, is also of value 

After the peritonitis has localized and a mass is present, the incision as 
described will be of value m the extraperitoneal approach to the ileum In 
practically every case the appendix can lie removed Drainage varies with 
the situation of the abscess. Cigarette drains and pieces of gauze are com- 
monly used, and occasionally as in pelvic abscess, a glass tube is used 

The highest mortality follows subdiaphragmatic abscess or multiple 
abscesses 

If the ciecum or ileum is indurated or ulcerated at the primary operation, 
fecal fistula will occasionally occur. 

When the appendix, with the abscess lies under the terminal ileum, 
obstruction may follow. 

In conclusion, it should be emphasized that prompt diagnosis and appen- 
dectomy will do away with many of these serious post-opeiative complications 
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There seems to be an opimon widespread among physicians that the 
problems connected with the medical and surgical treatment of appendiatis 
are solved That this complacent attitude is not justifiable is shown by the 
most superficial study of the mortality statistics of the Bureau of Census, 
and of the results of operations published by various clinics The number of 
deaths from appendicitis reaches an appalling figure 

During tlie year 1917 there were 9374 deaths from appendicitis in the 
registration area of the Umted States In 1919 there were over 10,000 
deaths, and in 1920 a few more than 11,000 deaths These deaths were dis- 
tributed m age groups as follows 


Age 

All ages 
Under s years 
S to 14 years 
IS to 44 years 
45 to 64 years 
65 years and over 


Number of deaths 

11,260 

425 

2,130 

5,906 

2,229 

570 


There are no statistics on the total number of cases of appendiatis in the 
registidtion area, but a fair average figure for the mortality in all cases of 
appendicitis as given by most authorities is ten per cent Therefore, witli 
ten thousand deaths we may safely assume at least 100,000 cases in the 
registration area for 1920 The above' data show clearly that the general 
population is not receiving the full benefit of our present scientific knowl- 
edge of appendicitis 

Considering the mortality rate for appendicitis reported by various clinics, 
we are struck by the great range of figures Thus some surgeons report as 
low a death rate as two per cent , and others as high a rate as 15 per cent 
It is improbable that this wide variation can be accounted for by the differ- 
ences in virulence of the disease in different communities More likely it 
is due 

( 1 ) To what the individual surgeon regards as acute appendicitis 

(2) To the time in the disease at which operation is performed 

(3) To differences in the medical and surgical management of the disease 

It is obviously of little "V’a.lue to strike an average of the widely varying 

Fmm the Depaitnient of Surgery, Indiana University School of Medicine Read 
etore the Tn-State District Medical Society, Des Moines, Iowa, October, 1923 
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mortality statistics. Furthermore, an especially low mortality rate does not 
necessarily imply better surgical treatment, nor does an especially high moi- 
tality figure condemn the work of the clinic reporting it. In the series here 
reported, in order that there may be no question of the nature of the 
disease, we have included only cases in which there was unmistakable, 
grossly recognizable gangrene or impending gangrene of the appendix. 
The repoit therefore represents the results obtained in the surgical treat- 
ment of the most advanced and dangerous cases It has been our practice 
to employ drainage wherever there was manifest infection of the peri- 
appendiceal structures Cases in which such infection had not occurred, in 
other words, m which there was contamination but not infection of the peri- 
toneum, u'ere closed wthout drainage. Of the 262 cases, 205, or 78 21 per 
cent, were pus cases. A five-day interval between onset of symptoms and 
admission had occurred m 144 of the 205 suppurative cases A two-week 
interval had elapsed in 17 cases Three had been sick twenty-one days, 
one twenty-eight days, and still another thirty-five days Of the 205 pus cases 
only thirty-nine had been brought to the hospital sooner than five days after 
the onset of symptoms The majority of them had been severely purged 
before admission Most of the patients came from rural communities within 
a radius of 100 miles of Indianapolis Only 10 per cent came from its imme- 
diate neighborhood 

This fact has a bearing on the time interval between the onset “and date 
of admission The family pltysician is commonly held responsible for delay 
of operation for appendiatis, but in our series he is not altogether to blame 
A surprisingly large number of patients had not been seen by a doctor until 
just before admission. Very few of the patients came to the hospital without 
the correct diagnosis 

The death rate in our series was 8 7 per cent , if we include four patients 
who died immediately after admission and without operation, and 7 2 per cent 
if these cases are excluded. The death rate for the 205 suppurative cases 
was 9 2 per cent In the 53 cases not drained, there were no deaths The 
following table gives the age incidence of the disease in our senes 


Age 

Males 

Females 

Both sexes 

0 to 5 years 

I 

2 

3 

S to 10 years 

14 

13 

27 

10 to 20 years 

62 

39 

lOI 

20 to 30 years 

33 

14 

47 

30 to 40 years . 

25 

13 

38 

40 to SO years 

IS 

6 

21 

50 to 55 years 

5 

0 

S 

55 to 60 years 

3 

0 

3 

60 to 65 years 

3 

2 

5 

65 to 70 years 

2 

0 

2 

70 to 75 years 

I 

0 

I 

Age not given 

4 

5 

9 

Totals 

. 168 
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The accompanying curve (Fig i) gives a graphic representation of the 
age distribution stated above 

The deaths were distributed as follows 


Age 

Males 

Females 

Both sexes 

0 to S years 

0 

0 

0 

5 to 10 years 

2 

I 

3 

10 to 20 years 

3 

0 

3 

20 to 30 years 

4 

0 

4 

30 to 40 years 

3 

2 

5 

40 to 50 years 

I 

0 

I 

SO to 55 years 

I 

0 

I 

55 to 60 years 

I 

0 

I 

60 to 65 years 

2 

0 

2 

65 to 70 years 

2 

0 

2 

70 to 75 years 

I 

0 

I 


Totals 


The foregoing tables show that the greatest incidence of appendicitis is 
between the ages of ten and thirty years, and also that the greatest total 
9 number of deaths occurs 

/ \ between these years The 

^0 “ I 

/ \ death rate, however, is 

80 ' \ lowest in this period 

\ Ofthe 53 cases 

<0 / \ DisTmaurioff of avj . , , ^ j 

/ \ c^s cf APPEw/etT/s treated without drainage, 

•‘’■5 I \ as before stated, there 

/ \ were no deaths A study 

S I V of the clinical histones of 

^ I this group shows almost 

[ •> \ without exception that 

j \ operation was performed , 

j 'V within the first twenty- 
mo / \ four hours of the onset ^ 

7 1 PAT’EAfrs *' - '' r " of the d 1 s e a s e The 

0 s fo io 30 ^ so ST *0 70 ^ f avorable outcome in 

fig I— This table does not include the patients listed above as SUch CaSeS IS tO be CX- 

age not given ‘ . * f 

pected as a matter ot 

course In many of them, however, gangrene was already present Since 
t e advantages of prompt diagnosis and early operation are universally 
admitted, it is needless to emphasize this point further 

The chief interest of this paper is in the group of two hundred and five 
a vance cases That we are able to report such a series shows that the 
surgical management of these cases is still an important problem We shall 
surgical methods employed Every patient was opierated upon 
s ort y a ter admission , As a pre-operative measure we used intravenous 
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injections of normal saline solution (800 c.c. to 1000 c.c.) for adults, when- 
ever the patient was in poor condition. This in every case produced a maiked 
improvement of the general condition. Dehydration is the chief cause of llie 
marked circulatory failure which many of these patients have It is brought 
about by vomiting, purging, and fever. The administration of the normal 
saline produces a most striking improvement in the pulse rate and blood- 
pressure and makes the operation comparatively safe. Light ether anaesthesia 
was used in all cases. Two hundred and twenty-nine cases were operated 


upon through a Mc- 
Burney incision and 31 
through a light rectus or 
midline incision. 

With increasing ex- 
perience we have used 
the McBurney incision 
almost to the exclusion 
of all others Our results 
have shown its striking 
advantages. Thus, of the 
1 1 cases who died of peri- 
tonitis, 7 were operated 
upon- by the McBurney 
route and 4 by right rec- 
tus of midline incision 
Of the 7 operated 
through the McBurney 
incision five had general 



Fig 2 — Table representing death rate for various age groups 


peritonitis at the time of operation and two did not. Thus in only two cases 
out of the 229 operated upon through the McBurney incision could death 
possibly be attributed to dissemination of infection at the time of operation 
Moreover, among the patients who recovered, the McBurney cases had 
far less trouble than those operated upon through other incisions, and the 
period of convalescence was greatly shortened. The average stay m the hos- 
pital after operation of the McBurney cases was twelve days, of the right 
rectus and midline cases fifteen days. These figures are for the group as 
a whole 


Another bit of operative technic which we regard as important, is the 
avoidance of the use of gauze packs to wall off the region of the abscess. 
These traumatize the peritoneal surfaces and actually lead to a much wider 
infection of the peritoneum than would occur if they were not used. When 
the abscess is open, the conditions of intra-abdominal pressure are such that 
the pus IS forced toward the incision and despite appearances, much less infec- 
tion of the peritoneum is produced than occurs when the pus is rubbed into the 
surface by the gauze 


\ 
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We removed the appendix m all cases We appreciate that this is contrary 
to the advice of many surgeons, and recognize that when such removal entails 
prolonged search and extensive trauma it should not be done However, 
when the appendix is readily found and this is the case in the vast majority 
of cases — its removal can be quickly and safely accomplished without any 
added risk 

Removal of the appendix in the presence of abscess or peritomtis has been 
discredited because by the ordinary technic of freeing an adherent appendix 
completely; much time is consumed, troublesome hemorrhage is apt to occur, 
and the inflamed bowel may even be opened If, however, what we may call 
the “ submuscular technic ” is employed, no matter how badly adherent the 
organ may be and no matter what its location, provided any part of it, base 
or tip, can be found, it can be removed in a few moments The method 
consists in incising the serous and muscular coats of any portion of the appen- 
dix which can be found and of pulling out the tubular submucous coat through 
the incision so made Once this is accomplished, the submucous coat and 
the mucosa through the entire length of the appendix can be pulled out, much 
the same as an angleworm can be pulled out of its hole It is unnecessary 
to tie a single vessel The base of the appendix is recognized by the increase 
in size of the submucous tube as the latter is pulled out. 

For drainage material, we used entirely sheets of rubber Whenever the 
csecum was thickened and semi-gangrenous so that the danger of fecal fistula 
seemed imminent, we placed these rubber drains so as to form a complete 
cofferdam about the dangerous area. One central drain was usually employed, 
which was removed in twelve hours, thus making room for the escape of any 
pent-up exudate Drainage of course was employed solely for the purpose 
of forming a tract for the discharge of the infected material from the walls 
of the abscess Gauze, glass, or rubber tubes were never used 

The essentials of the post-operative treatment may be summarized as 
follows (i) The administration of an adequate amount of fluid. (2) 
Morphia (3) Starvation until peritonitis had subsided (4) No cathar- 
hcs (5) Gastric lavage (6) Frequent examination for pelvic and sub- 
phremc abscesses 

We gave daily a quantity of fluid sufficient to Iceep the unne output for 
each twenty-four hours at 1000 c c or more The water was given by mouth 
if well taken, otherwise by proctoclysis or by the intravenous route For the 
very ill or moderately ill patients we prefer the latter method to all others 
We have repeatedly admimstered as much as 1400 c c of normal saline at a 
time Many of the patients with widespread peritonitis were given intra- 
venously a litre of normal saline three times a day for five to seven days The 
method entails less disturbance of the patient than any other method of 
administering fluid In hundreds of administrations, we have yet to see a 
serious result Certainly no such quantities of fluid can be administered by 
. hypodermoclysis without producing a most distressing soreness of the patient’s 
entire body We employed proctoclysis whenever it could be carried out with- 
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out distressing the patient unduly We feel that the administration of an 
adequate amount of fluid is the single most important part of the treatment 
The circulatory failure in a great majority of instances is due to dehydration 
The heart is a perfectly competent pump, but the circulation fails through 
lack of sufficient fluid to be kept moving 

The second impoitant element of the treatment was the administration of 
morphine in quantities sufficient to keep the patient at rest mentally and 
physically Morphine in our experience does not increase abdominal disten- 
tion 01 dimmish the excietion of urine Nothing more rapidly exhausts the 
vital reserve of a patient than pain and worry 

The third impoitant part of the treatment was starvation It is best to 
withhold nourishment as long as there is any noteworthy distention or nausea 
In a se\ere case of peiitonitis this may mean starvation for a week to ten 
days It is idle and harmful to attempt to feed a patient with paralytic ileus 
Such prolonged starvation may produce an acidosis Of late we ha\e com- 
bated this by the administration intravenously of 2 per cent glucose solution, 
combined with small doses i to 3 units of insulin 

We cannot overstate the impoitance of gastric lavage m the post-operative 
treatment of peritonitis Unrecognized distention of the stomach may prove 
fatal in a few hours In case of doubt alwa}s pass the stomach tube It is 
necessary at times to pass it as often as every two hours 

The patients were w^atched carefull> for the development of subphremc 
or pelvic abscesses and these were drained in all cases as soon as discovered 
A pelvic abscess should be suspected m every case of gangrenous appendicitis, 
and a rectal examination made as a routine both before operation and at inter- 
vals after operation not more than two days, as long as fever is present 

We have used the Fowler position in practically all cases We are inclined 
to attribute the apparently beneficial effects of the sitting posture not to its 
supposed tendency to limit peritonitis to the lower part of the abdomen so 
much as to its beneficial action on the breathing and on the circulation In fact, 
we have often seen patients who could not endure the recumbent posture, but 
who were entirely comfortable when allowed to sit upright The sitting pos- 
ture is absolutely life saving for very fleshy patients 

It IS instructive to study the causes of death of the nineteen cases who 
died after operation The following table gives this in brief form 

Peritonitis 

Myocardial failure ^ 

Intestinal obstruction ~ 

Multiple liver abscesses ^ 

Pulmonary complications ^ 

Subphremc abscess ^ 

Uraemia (man of 65) ^ 

19 

Let us consider first the cases who died of peritonitis These may be 
divided into three groups 
55 
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Gjoiip I There are five of the clinical histones which indicate early 
diagnosis and prompt treatment, but record a fatal result This group 
includes one case not operated upon In these cases we must assume that the 
infection is extremely virulent or that the patient’s resistance is unusually low 
These patients are sick only a short time and have a general septicemia in 
addition to a general peritonitis This can be proved by blood culture The 
following is a typical case 

R C , male, age twenty-eight, admitted with a complaint of severe abdominal pain 
The patient had been unusually healthy, his only illnesses haMng been measles and per- 
tussis in early childhood, and pneumonia at the age of fourteen His present illness 
began twenty-four hours before admission with generalized abdominal pain, which shortly 
localized in the right iliac fossa, and vomiting On admission the patient was in agoniz- 
ing pain and appeared somewhat dehydrated Temperature was 103, pulse 100, respira- 
tion 22 His leucocyte count was 13,000 The patient was operated upon immediately 
and an abscess containing a gangrenous appendix and about 30 cc of foul pus uas found 
When the peritoneum was opened, several ounces of curdy fluid poured through the 
JiIcBurnc} incision The appendix was removed and the wound closed in the usual way 
ibout several rubber dam drains While in the operating room the patient was given an 
intra\enous injection of 800 cc of normal salt solution On return to the ward his 
pulse was 120, but six hours later it had risen to 160 while the temperature was 104 
The kucocite count had dropped to 8300 The patient died in fourteen hours in spite of 
aiKitlv r intravenous injection of normal saline and the general supportive treatment 
usuallv emplojcd in such cases Blood withdrawm an hour before death contained the 
B cob communis in pure culture 

Gionp 2 — Ihe second group of fatal peritonitis cases is that m which 
purgation was emplojed before operation All authorities emphasize the bad 
eftects of cathartics m appendicitis The violent purging if successfully 
obtained dehydrates the patient, weakens him, lowers his general resistance, 
and makes him a poor operatne risk The following case clearly illustrates 
the effects of such treatment 

H C , girl, aged ten The patient was sent to the hospital wuth the diagnosis of appen- 
dicitis Her family and past personal history were negative with the exception of 
measles, chicken pox and mumps, which she had early in life She w'as admitted to the 
hospital about seventj-two hours after the onset of her illness She had been given 
sc\eral dnsca of castor oil two compound cathartic pills, eight quarter grain calomel 
tablets, a dose ot magnesium sulphate and several enemata On admission she presented 
the tvpical picture of an dd\anced general pentomtis The abdomen w'as rigid and 
immobile, and gave the phjsical s gn^ of free fluid The temperature w^as 1028 F, pulse 
160 and leucucMe count 16 000 The patient w^as operated upon immediatelj and died 
in about five hours 

G) OHp 5 The third group of peritonitis cases is that in which the bowel 
IS undulv manijiulated at upeiation Four of our patients who died of perito- 
nitis ma\ piobabh with justice be placed in this group Two of these cases 
w'ere among those operated upon through a right rectus or midline incision 
\\ It’"’ hiK tipe ot incision it is practically^ impossible to prevent extensive soil- 
"ig Oi the pentoneum w’hen an appendiceal abscess is drained 

Using the IMcBurney’’ incision it is possible to open directhf into the abscess,, 
or at least into the area of infected peritoneum, to dram off the pus, and to 
lemove the appendix wuthout danger of spreading the infection 
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Tt will be noted that l)eiitoiiili-i accomils foi moic tlian one-liaH tlie 
deaths in ou. senes Eight deaths ocuiiicd (ion, such nnsccllnncotis cont- 
nl, cations as invocaidial (ailuic, intestinal olistuiction. imilliple livci abscesses, 
Uumonia. subph.enic abscess and ui.emia In one case ol intestina obslinc- 
hon at a second opeialion iieifoimcd eight daj.s after the fust almost the 
cntiie small intestine was found in the pelvis with the loops denselt adheienl 
to one anothei and to the sliuctnics of the Jichis Enleioslomy was im.-n.iil- 
ing The subphrenic abscess numbcicd in thus list \Nas (bsco\cscd at aiilojisy 


It co\eiecI the postciioi j^uifacc of the luci was dianiing the 

McBmne) incision The appendix in this case was ictioc.ecai in location 
Gcucuil Discussion Peihaps no phase of the licatmcnt of acute ajipendi- 
citis has been inoie debated than the piopci time foi opciation Oui e\pen- 
ence as guen m this lepoit ihiows sSomc light on this mattci We opi'ia<cd 
mvaiiabl) on admission in e\ei\ case except foni who wete oliMoush in a 
dying condition We aie wailing to giant that m M»me instances, c q . the two 
cases repoited abo\e, that opciation is absohitch useless, since we aie de.ihng 
wath patients who aie ahead} (nciwhclmed In a gcaicaal penlonilis and a 
geneial septiccemia Howcnci. a cateful s{ik 1 \ of the clinical histoi} in the 
fatal cases, wath the exceptions noted alien c. tads to show that the ojiciation 
m any case e\en hastened the incMtalily fat.d outcome Since all hut 35 of the 
205 pus cases had been sick for fnc da}s 01 moic. the lesults beic lepoitcd 
are a fan index of the moitabl} late in the late stage of the ebsca'^e Giantmg 
for the sake of atgumciU that if opciation had been pea f(ume<l cMihei there 
might have been moie deaths fiom peutomtis. some at Ica^i (»f the eight 
deaths fiom miscellaneous causes could almost ceitninK ha\c been jncncnted 
by an earliei opeiation 

When we consider what is taking place about <i g.ingtenous apjienchx. we 
can hardly bebe'ic that its icmocal except m the \e!\ teiminal stages of the 
disease could be othei than beneficial The pus is accumulating in most cases 
behind a thin lacer of peritoneal adhesions Thiough this fiail barriei the pus 
escapes here and theie as the tension gets too gicat This escape ol jnis 
leads to the constant thiowung out of new adhesions until the alisccss 1 caches 
agieat size The adhesions alone place the patient’s life in dangei of intestinal 
obstruction and he is fuithei exposed to \cnotib thiomhosis, embolism, and 
to a general septicaemia 

^ With pioper pieparation, the opci alive technic dcscidiecl aho\e can he 
carried out in a compai alively slioi t lime- 1 5 to 20 minutes and it is cei taml v 
not dangerous In the entiie senes theic was no death on the table oi shou 

to the 

Spread of peritonitis 


thelast ‘>’= -"PO. lance of optimism and n f,glu-to- 

7 ^ l-f»t will 

IS conserved ■, i t P“‘tomtis if he is given plenty of Hind, if h,s sticnglh 

gSTc as pelvic and s.ibph.cnic ahsccsL, 

6 istention aie promptly diagnosed and Heated. 
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SUMMARY AND CONCLUSIONS 

(1) Appendicitis is probably the most important and frequent surgical 
disease About 14,000 people die annually from it in the United States 

(2) A senes of 262 consecutive cases of gangrenous appendicitis is 
reported The death rate for the entire series was 7 2 per cent , the same for 
205 cases complicated by abscess was 9 2 per cent 

(3) The pre-operative intravenous injection of normal saline solution is 
advocated as a treatment for all very sick patients 

(4) The advantages of the McBurney incision are pointed out 

(5) The expectant treatment of appendicitis is not advised 

(6) Removal of the appendix by the technic described does not increase 
the risks of operation in most cases 

(7) The post-operative treatment employed consisted in 

(a) The administration of plenty of fluid, by the intravenous 

route, if water could not be taken by mouth 

(b) Sufficient morphine 

(c) Starvation until peritonitis had completely subsided 

(d) No cathartics 

(e) Free use of gastric lavage 

(/) Frequent examination for secondary abscesses, and prompt 
drainage of the same 

(8) Peritonitis accounted for ii of the 19 deaths which occurred in the 
series The chief causes of peritonitis were purgation and extreme virulence 
of the infection 

(9) Certain virulent and rapidly fatal cases of appendicitis are compli- 
cated by a general septicaemia 

(10) Prompt diagnosis and early operation in appendicitis would decrease 
the mortalitv almost to the vanishing point 
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LYMPHOID HYPERPLASIA OF THE APPENDIX IN CHILDREN 
ITS RELATION TO RECURRENT APPENDICITIS 
Hr Thomas A Smith, M D 

or New York, N Y 

inoM TiiF Founxir surgical duision oi belie\ui: hospital 

The purpose of this paper is to call attention to the frequency with which 
excessive lymphoid hypeiplasia of the appendix in childien pioduces symp- 
toms simulating appendicitis, usually of the subacute or chronic lecurrent 
type, and, also, at the same time to suggest the piopiiety of considering this 
condition a distinct clinical entity of sufficient importance to entitle it to a 
place as such among diseases of the appendix 

Dining a peiiod of eight years, from January i, 1916, to Decembei 31, 
1923, 340 childien undei twelve and one-half years of age were opeiated upon 
foi acute appendicitis on the Children’s Suigical Service at Bellevue Hospital, 
the records staling definitely that gioss pathological lesions of acute inflamma- 
tion were present in evay case Duung this same period, some dftv-dve 
children weie opeiated upon because of symptoms suggesting appendicitis, m 
which no gloss pathological lesions of acute inflammation were found, and m 
this group the laboiatoiy lepoits of forty-mne cases are available Of these, 
five showed the presence of pmworms, thiee were reported as showing no 
noteworthy changes, two were repoited as early exudative appendicitis, and 
two as early suppurative appendicitis It is with the lemaming cases of this 
group, thiity-seven m numbei, that this papei has to deal Some of these 
were diagnosed as acute, the majoiity as subacute or chronic appendicitis, 
because the S3miptoms seemed less severe than the usual run of acute cases, 
recurring with more or less fiequency, and were operated upon only to find 
what to all appeal ances was a 1101 mal appendix, with the exception of two, 
in which the position was letiocaecal The only pathologic change visible, if 
pathologic it be, was the injection of the vessels of the peiitoneal coat of the 
appendix and also some enlaigement of the mesenteric lymph-nodes, paiticu- 
larly in the ileocolic angle, which was noted in some of the cases Grossly the 
appendix itself was not iigid or thickened, it was free fiom adhesions, and 
there was no sign of a peimanent kink or twist, nor were concretions present 
within the lumen In a few appendices, there was slight clubbing at the tip 
These children were operated upon because of seveie colicky pain, lasting 
for seveial houis to a day 01 moie, and localizing itself in the right iliac 
legion This was associated with definite localized tenderness in nearly every 
case The other symptoms of acute appendicitis, namely, spasm of the light 
rectus muscle, nausea and vomiting, fever and leucocytosis, were not constant 
All of these appendices weie sent to the laboratory and the pathological reports 
stated very definitely that no mflammatoiy changes were piesent, but that, in 
each and every one, there was a maiked hyperplasia of the lymphoid tissue. 
With or without sclerosis of the interstitial tissues of the submucosa In a 
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few of the older children who gave a history of many previous attacks, this 
sclerosis of the interstitial tissues predominated, and was associated with 
atrophy of the appendix 

In other words, among the children operated upon with a diagnosis of 
appendicitis during a period of eight years, a little less than ten per cent 
showed no evidence of inflammatory change in the appendix whatsoever, but 
all of them did show definite and constant microscopic changes involving the 
lymphoid follicles with which this organ in the young is richly endowed 

It must be remembered that a striking feature of the structure of 
the appendix is the quantity of l3miphoid tissue in its walls It has been 
compared to a Peyer’s patch thrust out from the bowel like the finger of 
a glove, and is sometimes referred to as the abdominal tonsil Numerous 
lymphoid follicles may be seen m serial sections of a normal appendix 
lying in the mucosa or even m the submucous laj^er These resemble the 
solitary and agminated glands m other parts of the intestinal tract, but, in 
comparison with the size of the appendix, they are relatively much more 
numerous It is said that an appendix three and one-half inches long contains 
from 150 to 200, or more, such follicles This lymphoid tissue reaches 
its height of development in late childhood or adolescence, and, from then 
on, its tendency is to undergo involutional changes resulting in sclerosis 
and atrophy 

Six years ago, in a paper entitled “ Lymphatic Disease in Children Simu- 
lating Appendicitis,” Barss ^ reported from the hospital of the Univei sity 
of Michigan seven cases where appendices in children under fourteen }^ears 
of age had been removed because of definite symptoms of appendiceal dis- 
turbance of a subacute nature In none of these appendices did the micro- 
scope reveal any inflammatory changes, but in all there was a marked 
hyperplasia of the lymphoid tissue, the pathologist stating that the microscopic 
appearance of the lymphoid tissue m two of the removed appendices would 
suggest the possibility of lymphatism These children were operated upon 
because of severe colicky pain and localized tenderness in the right iliac 
region Each patient complained of nausea and most of them of vomiting, but 
in no case was there marked spasm of the right rectus muscle, and in none 
was fever present, nor was there a leucocytosis Both headache and consti- 
pation occurred in nearly ever} case In three cases it was observed that the 
mesenteric lymph-nodes were considerably enlarged 

In this paper, Barss called attention to the fact that the appendiceal symp- 
toms were accompanied with changes in the lymphoid tissue of the appendix, 
these changes being similar to those which are regularly found in lymphoid 
tissue, wherever situated, in subjects of status lymphaticus 

Five years ago, Symmers and Greenberg,- reporting from the pathological 

^ Barss, Harold de B Lymphatic Disease in Children Simulating Appendicitis 
Am J Dis Child, vol xv, p 421 (June), 1918 

° Symmers, Douglas, and Greenberg, Morris The Clinical Significance of Lymphoid 
Hyperplasia of the Appendix Journ A M A, Feb 15, 1919 vol Kxu, pp 46S-470 
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laboratory of Bellevue Hospital, called attention to the great frequency vith 
which appendices removed at operation on patients, especially under the age 
of thirty }ears. revealed no microscopic alterations other than lymphoid 
hyperplasia, with or without the association of moderate sclerotic changes m 
the connective tissue They stated that in the pathological records at Belle\ ue 
Hospital, A^hlch include the lesults of the microscopic examination of several 
thousand appendices, the occurience of excessive l}mphoid hyperplasia vas 
described as the sole, or the piedominant change in about ten per cent of the 
total number Thei e was no sign of inflammatory exudation present, and } et 
all of the patients had been subjected to operation because of definite symp- 
toms of appendiceal disturbance In analyzing twentj of the clinical histones 
of cases whose appendices showed this condition, they found that these patients 
complained of attacks recurring at intervals of weeks or months, charactei- 
ized b}’ cramp-like pains or by pain and modeiate tenderness m the right 
iliac region lasting for several houis or days jMuscuIar rigiditj was either 
very slight or not present Nausea Avas common but vomiting raieh occurred 
The temperature AA^as normal in eAcrj instance, and the pulse laieh exceeded 
eight}’’ or ninety beats to the minute Headache and constipation were fair!) 
common The aA’^erage age of these tAA’^enty cases Avas seAenteen and one-lialf 
3’’ears In every case operation AA’as folloAA'’ed b}' lecoA'er} 

They described these appendices as presenting no gioss or microbcopic 
changes indicatn^e of inflammation Some appeared slighth enlarged, the 
majorit}’’ A\’ere normal m size There AA’as some congestion of the Aessels of 
the serosa The lumen aa as diminished in size oi eA en occluded The mucosa 
Avas thickened and SAvollen iMicroscopicall}’’ these appendices showed hyper- 
plasia of the lymphoid follicles attended Avith degenerative or necrotic lesions 
in the germinal areas, AAuth or AA'^ithout sclerosis of the interstitial tissues of 
the submucosa The} described also an appendix occurring oftenest m older 
patients AA’hich AA'^as diminished in size, sometimes reduced to a cord-like struc- 
ture, AA’hich, on microscopic examination, shoAved almost complete connectiA’e- 
tissue replacement of the mucosa and obliteration of its lumen These authors 
belicA’e that the degeneratiA’e changes found in the l}mphoid tissue of these 
appendices is best explained as a histological evidence of status lymphaticus 
At the same time they pointed out that there is a clinically recognizable s} n- 
drome referable to lymphoid hyperplasia of the appendix 

Of the thirty-seA’en cases AAdiich form the basis of this report, tAA enty-tAA’O 
AA’ere girls and fifteen AA’ere bo} s, AA’^hich is interesting in that it sIioaa’s a sex 
incidence quite the rcA^'erse of that AA’hich occurs in acute appendicitis in chil- 
dren, in AA’hich }ear after year our records haA’e shoAAm a pieponderance of 
males OA’er females, almost in the ratio of tAAm to one Because of the age 
limit of this serAuce, not one of our children AA’as more than tAA’ch^e and one- 
half A ears old, but it is significant that tAventy-tAAm, or sixty per cent, had 
passed their tenth birthda}', AA''hich Avould lead one to suspect that the condition 
becomes more frequent as adolescence is approached Our Aoungest patient 
Avas a child Aa’c and one-half years old 
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All gave a history of colicky pain, more or less severe, and often inter- 
mittent, usually starting about the umbilicus, and later localizing in the 
right iliac region Many of the histones lay especial stiess on the severity 
of this pain, describing it as sharp, stabbing, knife-like, or cramp-like, the 
patients often being doubled up because of its intensity This appendicular 
colic, for that is what it really is, lasts for periods varying from fifteen or 
twenty minutes to several hours or more The increase and swelling of the 
lymphoid elements, together with the inelasticity of the peritoneal sheath of 
the appendix, as pointed out by Morris some years ago, is the most likely 
explanation of this pain These colicky attacks are often described as inter- 
mittent, occurring several times every day, or once or twice every twenty-four 
hours for a period of days, duiing the periods of remission the child appearing 
quite well, and even going out into the street to resume its play'^ Thirty chil- 
dren gave a history of repeated attacks occurring at varying intervals and 
dating backward over a period of weeks, months, or years A histoiy of 
severe, colicky pain, localizing in the right iliac region, recurring fiom time 
to time, is piobably the most characteristic feature of lymphoid hyperplasia 
of the appendix, and suggesting, as it does, what is generally known as recur- 
rent appendicitis, it is a fact of considerable significance that of our 340 
children with definite acute appendicitis, not over three per cent gave a 
history of pievious attacks 

Twenty-four vomited with the present attack This vomiting was gener- 
ally lepeated one 01 more times, and in several it preceded the colicky pain 
by several hours Nausea as a symptom, independent of vomiting, was 
recorded but once 

Theie was some degree of tenderness or sensitiveness in eveiy one of these 
patients In six, it was recorded as marked, and in the remaiiidei as moderate 
or slight Rigidity, on the other hand, was recorded as marked in but three 
childien nineteen had no rigidity^ whatsoever, and of the remaining fifteen, 
muscular spasm was said to be either slight 01 very moderate 

In the ai tides concerning lymphoid hy^perplasia of the appendix, both of 
Baiss, and of Symmeis and Greenberg, already mentioned, it is stated that 
ferer was absent in every case, and that there was very little, if any, increase 
in the white cell count This has not been tiue in our cases, for a lectal 
temperature of more than 100° was present on admission to the hospital 
in fourteen children, the highest tempeiature being 1026° in a girl twelve 
years old These temperatures rapidly subsided as soon as the children were 
put to bed, and were probably due to causes outside of the appendix 

The white cell count was recorded in twenty-nme cases One child, a 
girl of eleven, had a leucocytosis of 15,000 Six children had a leucocytosis 
between 12 000 and 14,000 For years past we have adopted for our own use 
the more or less arbitrary standard that m children all counts below 12,000 
are normal, and that counts between 12,000 and 14,000 represent a moderate 
leucocytosis and are of no especial significance The average leucocyte count 
m these twenty-nine cases was 10,700 
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Constipation was the rule but two children suffered from diarrhoea dining 
the attacks Headache w’as mentioned as a pi eminent symptom in fi\e cases 
Some degree of enlaigenient of the ceivical hmphatic glands W’as present in 
the majont) of these children General superficial lymphatic adenopathy 
was recorded in but one case The mescnteiic l}m])h-nodes are recorded as 
enlarged in fne cases The glands m the ileocolic angle are the ones usually 
seen, and therefore mentioned, but m one it was demonstrated that the lymph- 
glands of the entire mesentcrx were enlaigcd In cue child, the glands could be 
palpated thiougli the abdominal w’all and wcie mistaken foi a localized appen- 
dicular abscess The micro<^copic examination of these hmph-nodcs showed 
simple lu perplasia Hipei tropin of the tonsils was noted m sixteen of the 
children and in six others the tonsils had been remo\ed at some time prior 
to their coming to the hospital In no case was the spleen enlarged, and there 
was no record as to the condition of the thimus gland 

I have gone into the semptoms at some length, and at the risk of being 
considered unnecessai il\ piohx. but in so doing, I ha\e tried to show' just 
how these cases differed m their s\mptamatologi fiom those of acute inflam- 
mation of the appendix and whether chnicall} the> could be so distinguished 
The following brief extracts fiom the hiMones of some of these jiatients, 
which hare been selected without regatd to an\ paiticulai point except that 
they hace been followed up foi a penod of six months oi moie following 
operation, show better than an\ thing else the clinical pictuie picsentcd In 
these children 


C^SE I — Female, six and one-half jear*; old adnnlicd March, igi/ One jear before 
child was m the hospital because of st.\crc pain in right iliac region accompanied b\ 
■vomiting She was kept in tlie lio‘;pita! for two week', under ob'^erv alion, and then allowed 
to go home For the past six weeks child has had pain winch conics on almost daily 
She cries when she has this pain, rubs her hand over the lower right side of her abdomen 
She has not vomited during tins attack She is constipated Her appetite is good, and 
she has not been confined to her bed Temperature on admission 1003°, pulse 100 

Leucoevtes 13,^00, pohniorplionucicars 54 pei cent Urine negative Examination shows 
that there is no muscular rigidity and but slight tenderness over McBurnev's point 
Provisional diagnosis — chronic appendicitis Pathological report No 2857 Marked 
Ivmphoid hvperpiasia No return of abdominal svmptoms at the end of fifteen months 
Case II Male, age eleven, admitted Ivlarcb 30 1917 This boj has had abdominal 
pain off and on for the past three months This pain is sharp and colicky, and is located 
just to the right of the umbilicus He has not vomited and he is not constipated His 
temperature is gS , pulse 72 Leucoevtes 14,400, pohniorplionucicars 76 per cent Urine 
negative There is some tenderness 011 pressure over the right iliac region, but muscular 
ngi itv is not present Prov isioiia! diagnosis chrome appendicitis Pathological 

port ^ 0 2977 L 3 Tnpho!d li>pcrplasia of the appendix No return of svmptoms after 
SIX months 


bash'd^^ II —Female, age twelve, admitted January, 1920 For a number of years 
ache ^ ® general pam m abdomen associated with nausea, vomiting and head- 

attacks three weeks For the past vear she has been having 

and snm T abdomen m the region of the umbilicus Sometimes she is nauseated, 
lourhours™^^ she vomits Frequently she belches gas Present attack began tvventy- 

appendiciti/^n ^ ^ diagnosis of acute 

Un admission, it was noted that the child looked acutelj ill, her tempera- 
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ture being 1026°, her pulse 126 There is no record of the blood count Phjsical signs 
negative, except slight ngiditj o\er lo\\er right quadrant of the abdomen, \Mth con- 
siderable tenderness on pressure ProMsional diagnosis — acute exacerbation of a chronic 
appendicitis Pathological report No 53 Lymphoid h\perp]asia of the appendix vnih 
sclerosis No return of symptoms at the end of eight months 

Case IV — Male, age eleven, admitted February 17, 1920 T^\o A\eeks ago this bo> 
had a sudden pain in the right side which doubled him up This attack lasted two da\5 
On the third day he got out of bed, but still had slight pain in his right side which has 
been continuous Once or twnce a da> he gets an attack of cramps, which causes him 
to go to bed while it lasts These attacks come on e\er\ da^ His bowels are consti- 
pated On admission, his temperature was g8° Leucoevtes 9400 ProMsional diagnosis — 
subacute appendicitis Pathological report No 13 181 L\mphoid hyperplasia with slight 
sclerosis No return of symptoms at the end of eight months 

C\sh V — Male, age ele\en, admitted April, 1920 For the past four years has had 
recurrent attacks of pam and soreness in right lower quadrant These attacks last one 
or two days They are not accompanied by^ vomiting The patient is obstinately consti- 
pated Present attack began six days ago There is pain in right lower quadrant with 
very slight rigidity and tenderness on deep pressure Leucocy'tes are 9800 Temperature 
on admission 99°, pulse 84 Provisional diagnosis — chronic appendicitis Pathological 
report No 3325 Lymphoid h\perplasia 01 the appendix No return of s^mptoms at 
the end of ten months 

Case VI — Male, age nine, admitted August 1920 Se\ere abdominal pain, inter- 
mittent m character for past three days, wnth \omiting, fe\er, and headaches He is 
constipated There is little or no rigidity, and tende^-ncss only on deep pressure Tempera- 
ture 1022° Leucocytes loSco Pathological report No 6329 Marked lyunphoid hyper- 
plasia of appendix, with sclerosis No return of symptoms at the end of two years 

Case VII — Female, age ten, admitted October, 1922 About one and one-half years 
ago had first attack, sudden in onset, of \ery severe, cramp-hke pain in right side, which 
doubled her up This lasted about ten minutes She did not \omit About one veek 
later had another similar attack During the next six months had about one attack 
every’’ week For the past year has had about one attack a month Recent attacks ha\e 
been accompanied by vomiting She is not constipated and there are no urinary symp- 
toms She w’as referred to the hospital with a diagnosis of chronic appendicitis Her 
temperature on admission w^as 100 4*^, her pulse 108 No blood count was recorded 
Physical examination was negatne wnth the exception of slight tenderness on pressure 
at McBurne^’s point, wnth no muscular rigidity At operation the \cssels of the appen- 
dix were found slightly injected, and the mesenteric lynnph-nodes enlarged Pathological 
report No 11,583 Lymphoid hyperplasia of the appendix Hyperplasia of mesenteric 
lymph-nodes No return of symptoms at the end of eight months 

Case VIII — Female, age twehe admitted December, 1922 Present illness has lasted 
off and on for about one year, with attacks of pam localizing in the right lower quadrant 
This pain is sharp, kniie-hke in character, and more or less constant It is more sc\cre 
m the morning, with a few hours of relief during the day There is no ngidit\ and 
tenderness can be elicited only on deep pressure ProMSional diagnosis chronic appen- 
dicitis Pathological report No 140S7 Lymphoid hyperplasia of appendix No return 
of symptoms at the end of fourteen months 

It ma} be said that the majorit) of these children presented a \er} typical 
picture, recognized b} repeated attacks of appendicular colic attended with 
moderate local tenderness and little or no muscular ngiditv, occurring at 
mter^aIs of days weeks or months It was often associated with obstinate 
constipation, and with nausea and Aomiting also with headache but is not 
as a rule accompanied h\ noteworthy changes in temperature or blood count 
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In that small number of cases where muscular rigidity, temperatuie, and leuco- 
cytosis are sufficient to suggest an underlying inflammation, some difficulty 
may be experienced m distinguishing between this and an acute appendicitis , 
nor do I see that any useful purpose is being served m making any distinction 
under such circumstances, foi, after all, the tieatment of both conditions 
IS the same 

All of these children were improved by opeiation Ether was adminis- 
tered in eveiy instance, and theie is no record of any difficulty in connection 
with the anesthetic In every case, the post-operative recovery was prompt 
and without complication, with the exception of two in whom a post-operative 
bronchopneumonia delayed convalescence for a few days 

Following operation, thirty-one children were followed up for peiiods 
varying from thiee months to six years Two of these continued to have 
occasional attacks of cramps following indiscretions in diet, but the lemamdei 
were quite free from abdominal symptoms In fact, one of the most sti iking 
features of this condition was the way children who had been having attacks 
every few weeks for months, and even years, were completely and permanently 
relieved of their symptoms following removal of the appendix 

The question natuially arises as to the nature of this condition With 
the exception of the two ai tides alieady quoted, there has been veiy little m 
recent literature concerning the clinical significance of lymphoid hyperplasia 
of the appendix Eight 5 ears ago, Eh Moschcowitz,® m an aiticle on the 
“ Pathology of Appendicitis,” stated that lymphoid hyperplasia of the appen- 
dix was rare, and, m his opinion, usually associated with a status lyraiDhaticus 
He mentions the fact that some authoi s have described it as pseudo appendi- 
citis lymphatica Among pathologists, more and moie aie taking the view 
that It is a condition peculiar to subjects of lymphatism This latter belief 
is based on the fact that the degenerative lesions found m the geimmal areas 
of the hyperplastic lymphoid follicles of the appendix are characteristic of 
lymphoid tissue wherever found m subjects of status lymphaticus, and it may 
be that this type of appendix is best explained as a local manifestation of this 
condition, remembering always that the modern conception of status lymphati- 
cus connotes a type presenting certain stigmata and physical attributes 
possessed by a great number of individuals, some of whom are particularly 
susceptible to certain infections, and some few succumb even to the most 
trivial of injunes, but, on the other hand, there are many of these subjects, 
perhaps the majority, who are able to withstand not only various degrees of 
trauma, but infections as well 


While in oui experience the symptom complex which these childien present 
IS completely and permanently removed without untoward lesult by operation 
if It be a condition peculiar to subjects of status lymphaticus, the question 
may properly be raised whether or not those children who show marked and 
unmistakable evidences of the stigmata of this condition should be operated 

n Ell Patholog], of Appendicitis Aknals or Surgery vol km 
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upon as a matter of routine, owing to the possible danger of sudden or unex- 
pected death This is a question each one must settle for himself, but it may 
be said with great positiveness that if theie be m a given case any doubt as 
to whether the symptoms are those of acute appendicitis or those of lymphoid 
hypeiplasia, the indication to opeiate is plain, for it may be accepted as a 
truism that the actual danger of an unoperated acute appendicitis is far more 
real than is the potential danger of a status lymphaticus 

In conclusion, it may be said that so-called subacute or chronic appendi- 
citis, usually of the recurrent type, occurs in approximately ten per cent 
of children with appendiceal symptoms In the great majority of these cases 
the symptoms are due not to an inflammation of the appendix, but to excessne 
hyperplasia of the Ijmphoid tissue in its walls, which symptoms are promptly 
and peimanently relieved by lemoval of the appendix Furthermore, as the 
majority ot these cases conform to a recognizable syndrome, lymphoid hyper- 
plasia should be considered as a clinical entity among diseases of the appendix 
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TUMOR OF THE OVARY WITH TWISTED PEDICLE, OCCURRING 
IN A CHILD TWO AND A HALF YEARS OF AGE 

By Warren R Runey, MD 
or Saint Louis, Mo 

FROM THE DEP\RTMENT OF SURGERl , ^VASI^NGTON UNIVERSITl SCHOOL OF MEDICINE 

Attention has been called a number of times in the bteiature of ovarian 
tumois m cbildien to the leport of Wiel, 1905,^ showing 62 ovaiian tumois in 
childien under the age of ten, and 24 undei the age of five yeais This 
covered a most extensive study of statistics and was the outgrowth of inteiest 
developed m a 
patient five 
years of age 
operated on by 
Dr Floward 
Kelly Since 
this time, subse- 
quent single 
case r e p o 1 t s 
have been made 
and it IS pointed 
out by Downes “ 
that a careful 
pathological 
analysis of the 
tumoi s showed 
that 62 per cent 
are classified as 
malignant as 
against a 32 per 

cent in the series of Wiel Downes explains this disci epancy upon the basis 
that piobably a more careful microscopical examination of the multiple sec- 
tions had been made m the latei series Nothing further has been contributed 
than that a great many so-called simple cysts have been found upon careful 
examination to be dermoids The most lecent repoit is by Dr Von W 
Mittelstaedt,^ m which he meiely records an ovarion tumor but does not 
specify the pathology or bring out any new discussion An early case was 
reported in 1886 by Carmaby and Howard, of a child, twelve years of age, 
which was very similai to the one now being reported The outstanding 
features being acute abdominal pain and toxiemia, simulating appendicitis 
The paiticular interest m the case I have to leport is from a clinical stand- 
point Three yeais previous to the operation an uncle of the patient had an 
acute attack of appendicitis, the appendix ruptured and was subsequently 
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Fig I — Gross specimen Shows a comparatuely smooth surface with darker 
mottled areas representing the hemorrhage into the wall 



WARREN R RAINEY 


operated upon The course of the disease was so impressed upon the minds 
of the parents of this child that when acute symptoms developed they made 
a diagnosis of acute appendicitis with probable abscess formation and called 
in a local practitioner who confirmed the diagnosis, and upon their own imua- 
tive called in a surgeon 


Case Report — In an Illinois hospital a baby girl, two and a half years old, was 
admitted on the third day of an abdominal condition She was well developed Her 
history vas negative up to a few months before, when she had several recurrent attacks 

of pam in the right 
side accompanied 
by vomiting and 
recover} within 
two or three da\s 
The present attack 
began e\act]y as 
the preceding 
attacks , but the 
pain and tender- 
ness in the right 
side progressnel} 
increased in sever- 
ity, with gradually 
increasing temper- 
ature and pulse 
rate On the third 
day marked signs 
of sepsis appeared, 
with a distinct 
swelling in the 
right side 

Physical Ex- 
amination — Pulse 

130 Temperature 1026 Respiration very rapid The child was very irritable and 
apparently ^ery toxic The knees were flexed upon the abdomen and on palpation the 
abdominal muscles uere found to be decidedly spastic A large mass could be made out 
in right lo^^er quadrant causing a definite enlargement of that side of the abdomen 
Unable to obtain a blood count 



Fig 2 — Another view of the gross specimen showing the ovary and a por- 
tion of the tube outer tvvo-thirds The main ovarian tissue is seen as the 
lighter structure 


Rectal Eiawviation — Outlines of a large mass appeared m the right lower quadrant 
which had a very smooth, rounded surface, not typical of an appendiceal abscess ^et 
very suggestne This mass was unable to be moved by digital manipulation No 
mflammator> reaction or enlargement about the uterus or vaginal tract was apparent 
No attempt was made at vaginal examination 

Opciation Under Ether Ancusthesia — Upon gentle palpation with relaxed abdominal 
muscles the tumor mass changed in position from the right lower quadrant to a position 
higher and nearer to the umbilicus This definitely changed the diagnosis from one of 
appendicitis wuth abscess forma^^ion to one of a tumor Right rectus incision was made 
and a small quantity of blood-tinged fluid escaped A tumor mass the size of the st 
of a mottled, reddish and bluish color was found originating in the right ovar} an 
attached to a pedicle w’^hich was sharply twisted at the junction of the ovary wit tie 
Tallop an tube It was necessary to sacrifice the distal third of the tube as the cxtremit} 
was completel} mvohed wuth the tumor mass The abdomen was closed with o i 
catgut without drainage and fine silk was used for the skin The child made an une\ent 
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lul recovery and was discharged from the hospital in two weeks There have been no 
further complications to date 

Pathology— L^hoXB-iory No 3432 Laboratory diagnosis, dermoid cyst of ovary 
with hemorrhage Gioss DesnipUon—Svtcmtn is a cyst measuring 8x6x7 cm At 
one point there is an area about 4 x 3 cm , which is grayish-white in color and from the 
surface of which protrudes a small remnant of tube and a portion of the ovary measur- 
ing 2 x i cm There is marked discoloration over the entire tumor and it appears very 
thm-walled except immediately surrounding the previously described area and a few 



Fig 3 — The upper portion shows blood and sebaceous material adjoining the inner 
lining of the tumor The intermediate portion represented by the lighter area is chiefly 
adipose tissue The more compact tissue below represents ovarian stroma but no follicles 
are present The thinner strand of tissue represents the mesosalpinx and in the lower- 
most portion the tube lumen can be seen 

centimetres beyond this On opening the cavity it is found to be filled with a bloody, 
turbid fluid which is a thin liquid The entire cavity is coated with a coagulated material, 
chiefly blood The inner stalk of the tumor seems to be directly over the area occupied 
by the ovary Over this area there is a considerable amount of thick sebaceous material 
and a small amount of hair Sections taken through the area overlying the ovarian tissue 
Mjc) oscopic — Sections of the tumor wall show^ a great deal of hemorrhage between 
the fibrous tissue strands No ovarian tissue recognized The cavity is lined by squamous 
epithelium and there are numerous hair follicles beneath the epithelium No sebaceous 
glands seen in sections studied There is no evidence of malignancy There is also a 
considerable amount of adipose tissue m the periphery of the wall of the tumor In the 
outer half of the wall the blood-vessels are markedly dilated There is no evidence of 
thrombus formation however There is considerable infiltration with polymorphonuclear 
leucocytes in the more peripheral portion of the wall 

Dr Otto Schwarz Obstetrical Department of Washington University School of 
Medicine, St Louis 
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Diagnosis — Teratoma of ovary Simple dermoid cyst Hemorrhage into wall due 
to twisting of pedicle 

Discussion of Opeiation — Childien and ycung infants stand ether anses- 
thesia vei v well m fact, it has long been the aniesthetic of choice for children 
as well as for adults The reason for this comment is that one often finds 

that chloroform is 

1 ^ ^ still used m children 

A number of abdom- 
inal operations have 
been successful at the 
St Louis Children’s 
Hospital under local 
_ anresthesia, particu- 
lai I}-- a large series for 
pyloric stenosis The 

















quieted 'by being 
given a nipple or a 


t 'cN* the operation under a 


local amesthetic 



_ _ The most annoy- 
SaSS mg complication dur- 
ing the operation is 
the sudden forcing 
out of the intestines 
through the abdomi- 
nal incision The 
replacing of in- 
testines invariably 
prolongs the operation 
and IS a decided fac- 
tor in the production 
of shock In pyloric 
cases this happens 

Fig 4 — Inner portion of the wall of the tumor Wall is markedly 
infiltrated with blood which obscures its structure Squamous epithelium qIiIv EDOUt 0nC6 IH 
IS w ell seen at the top In the low er half of the picture are seen numerous J 

smaM hair follicles Note a small amount of adipose tissue CESCS 

Comments This CEse onl}" fiiither empliESizes the greEt similarity of 
symptoms between acute appendicitis and ovarian tumor with twiste pe ic e 
In both nauseau and \omiting aie common symptoms, also abdomma cramps 
and localized pain in the right side Unless the case is seen early in t e 
or the abdominal tumor has been previously noted, the diagnosis 
\ ery difficult to make and can only positively be made upon the recta exam 
nation This further emphasizes the extreme importance of rectal examina ion 
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in all acute abdominal conditions in childien It does not seem that a vag'inal 
examination would be of any help, except m such cases as had a vaginal 
dischaige wheie a malignancy involving the vagina or ceivix weie consideied, 
but ceitamly not as a diagnosis of an mtia-abdominal lesion 
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ANEURISMS OF THE TTJAC AND FEMORAL ARTERIES 
By Jaimes E Thompson, F R C S ,Eng , M B B S Lond Univ 

OF Galveston, Tfxas 

In the spring of 1923, within a short period of a few months, three cases 
of aneurism of the iliac and femoral arteries of unusual interest were operated 
on in the John Sealy Hospital, surgical clinic One was a traumatic arterio- 
venous aneurism of the femoral vessels in the middle portion of the femoral 
(Hunter’s) canal in which both femoral artery and the terminal branch of 
the profunda femoris communicated directly with the femoral vein by separate 
fistulous openings Another was a spontaneous aneurism of the external 
iliac artery and the upper portion of the femoral which was completely consoli- 
dated proximally but open distally from the origin of the profunda The 
third was a spontaneous aneurism of the distal portion of the common iliac 
artery and the whole length of the external iliac trunk, in which ligature of the 
common iliac trunk six months previously had failed to effect a cure The 
method of treatment was radically different in each of the cases 

The following case reports are presented with brief comments in the hope 
of adding a little to our rapidly growing knowledge of arterial surgery 

Case I — Ai tenovenoxirS fishila between the femoral artery and vein treated by hga- 
twe of the aitery proximally and distal to the anastomostic opening E S , male, colored, 
aged thirty-nine, hospital No 132,182 The patient was admitted to the John Sealy 
Hospital, November 8, 1922, for treatment of ulcers of the left leg which were thought 
to be syphilitic He was found to have an aneurismal \arix affecting the left femoral 
artery in the middle third of the thigh After a month’s rest in hospital he was discharged 
He was readmitted January 16, 1923, for operation on the aneurism 

Past Histo) y — He contracted gonorrhoea eight years ago, and a venereal sore, prob- 
ably syphilitic, five years ago Three years ago was shot through the middle of the left 
thigh with a No 38 bullet, which penetrated the limb from the medial to the lateral side, 
pioducing an open comminuted fracture of the femur The fracture was plated through 
a long incision on the lateral side of the thigh Union was satisfactory and the plate 
stayed in situ without causing any trouble Soon after getting up on crutches he noticed 
a fulness and pulsation on the inner side of the thigh near the healed bullet wound, and 
complained of a beating and vibration in the affected limb He never regained full use 
of the leg It remained thinner and weaker than the sound one The circulation was 
very defectne The skin remained dry and lost its elasticity Superficial ulcers were 
constantly appearing without adequate cause 

Present Illness — A few months ago several ulcers appeared spontaneously over the 
shin bone and the front of the ankle Since they showed no tendency to heal, while the 
patient walked about, he was admitted to the hospital wards 

Physical Examination — The patient was fairly well nourished He limped on his 
left leg The whole leg from the groin down was much thinner than the sound leg 
Below the knee the skin was rough, ichthyotic and inelastic Several small indolent ulcers 
Avere present in the lower third, over the shin bone, and over the front of the ankle 
The granulations on the ulcerated surface were indolent and the discharge was scanty 
and inodorous The circulation in the skin was very defective Below the knee the 
whole leg w’^as slightly sw^ollen and oedematous In the middle of the thigh on its medial 
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aspect one could see a small round scar caused by the entrance of the bullet On the 
lateral aspect of the thigh there was a scar about five inches long over the site of the 
bone plate which had been used to fix the fractured femur Bony union was firm and mas- 
sive On palpating the femoral vessels on the medial side of the hmb, a vigorous thrill 
was felt It was most intense m the neighborhood of the bullet wound, but was quite 
perceptible along the whole course of the femoral vein as high as the inguinal ligament 
It was very indistinct in tlie popliteal space, and imperceptible in the tibial arteries at 
the ankle-joint On auscultation along the line of the femoral vessels one could hear a 
loud “ bruit ” This also was most intense below over the bullet wound and diminished 
as one approached the heart The bruit was faintly transmitted into both tibial arteries 
as far as the ankle Traced proximally, it was very intense as far as the groin, was 
fainter in the iliac fossa, and fainter still over the vena cava inferior It ivas quite 
distinct over the lower portion of the sternum and ensiform cartilage and over the right 
auricle The quality of the bruit was characteristic It had the continuous roaring 
sound like that of distinct machinery or of a tram passing over a bridge, which is so 
characteristic of arteriovenous aneurism The roaring sound was continuous during the 
whole cardiac cycle It reached its maximum intensity at the height of each pulse wave 
and faded gradually in the intervals The femoral artery was uniformly dilated to twice 
its normal size from the inguinal ligament to the level of the fistula At the level of the 
fistula the dilatation was greatest Below the fistula arterial pulsation was very feeble 
and the vessel was apparently smaller than normal There was no suggestion of an 
aneurismal sac in any portion of the dilated artery On applying carefully graduated 
pressure on the artery with the point of the forefinger over the site of injury both thrill 
and bruit disappeared The proximal portion of the artery remained distended and 
continued to pulsate Digital pressure on the femoral artery just below the inguinal 
ligament stopped both thrill and bruit Examination of the heart showed no evidence of 
enlargement or of dilatation or hypertrophy Unfortunately no examination was made 
to determine the Branham brachycardiac phenomenon 

A diagnosis of aneurismal varix was made Everj-thing pointed to the absence of 
an aneurismal sac and to the presence of a direct opening between the femoral artery and 
vein The absence of pulsation in the artery below' the wound and the feeble circulation 
in the leg showed that most of the arterial blood from the femoral artery was passing 
tlirough the opening into the femoral vein, and thence proximally towards the heart 
The transmission of the loud bruit upw'ards towards the right side of the heart corrobo- 
rated this view' The circulation of blood through the leg m the parts supplied by the 
femoral artery distal to the lesion W'as so feeble that W'e felt certain that very little blood 
was passing along the distal portion of the vessel The efficiency of the collateral 
circulation w'as a matter of surmise It w'as reasonable to believe that the plating opera- 
tion had injured the descending branches of the lateral circumflex vessels considerably, 
but W’e had no accurate means of finding out how' much damage the terminal branches of 
the profunda femoris and the perforating arteries had received by the passage of the 
bullet It W'as, therefore, necessary to test the efficiency of the collateral circulation be- 
fore attempting an operation which might cut off the direct circulation completely This 
W'as done in the follow'ing manner The whole limb was rendered bloodless by bandaging 
It firmly w'lth a rubber bandage from the toes to the groin An Esmarch tourniquet was 
then wound around the thigh, above the limit of the rubber bandage, tight enough to 
prevent anj' arterial blood from entering the hmb The rubber bandage was then 
removed, but the Esmarch tourniquet left in place Pressure w'as then made on the 
femoral artery below' the origin of the profunda femoris by a special tourniquet made 
after a pattern described by Matas as the “ Massachusett’s Hospital tourniquet” (A 
Carte tourniquet would serve the purpose) By means of this instrument the femoral 
vessels w'ere compressed against the femur, but no pressure was brought to bear on the 
terminal branches of the profunda femoris As soon as the pad of this tourniquet was 
in place, the Esmarch tourniquet w'as removed from the upper part of the thigh, and 
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circulation was restored in the femoral and profunda trunks As blood could only pass 
into the leg through the profunda artery alone and its anastomoses with the geniculate 
and arteria genu suprema below, the restoration of circulation, which was shown by the 
gradual descent of a red blush, was proof that the collateral channels were patent 
and adequate 

Tests were made on several occasions on separate days under the following con- 
ditions In one set of tests, pressure was made on the femoral artery proximal to the 
fistula, m the other, pressure was made directly on the fistula In the former the 
circulation was restored without a halt in less than a minute In the latter the return of 
circulation was \er} slow At the end of three minutes the toenails began to show 
some color , but even at the end of ten minutes the circulation was very feeble The 
quick return of blood to the leg and toes proved that it was safe to arrest the circulation 
in the femoral arterv at any point bet'ween the origin of the profunda and the opening 
into the ^eln, but the slow imperfect return when the site of anastomosis was com- 
pressed showed two facts conclusively, (i) that the collateral arterial trunks derived 
from the termination of the profunda femoris were very closely applied to or incor- 
porated with the aneurismal varix, and (2) that their integrity and patency were essential 
to the life of the limb if bv any chance the mam trunk of the femoral artery should 
be occluded While absolute proof w^as impossible, we w^ere very suspicious that 
the profunda femoris opened into the femoral vein and participated in the arterio- 
venous anastomosis 

Opcjaiion, (January 26, 1923), gas-ether A long incision was made through which 
the femoral arterv was exposed from a point just below the origin of the profunda 
femoris to the lower end of the adductor canal The femoral artery proximal to the 
opening into the vein w^'as dilated to twice its normal size and pulsated vigorously Distal 
to the opening it w^as contracted and no pulsation was present It was adherent to the 
\ein for a distance of at least three-quarters of an inch and the sides of the vessels 
w^ere fused together so firmlv that it was impossible to dissect them apart or to find a 
neck of communication The artery was separated from its sheath at a point about an 
inch abo\e and at another point about an inch below the fistula Traction threads were 
carried around the \essel at these places to facilitate the application of the artery 
clamps Ihe vein w’-as treated in a similar manner The walls of the veins were thin 
and pulsation w^as verv vigorous The dissection of the veins was difficult and tedious 
A rubber-co\ ered clamp w^as then placed on the artery proximal to the opening Pulsation 
and thrill ceased in both parts of the veins Another clamp was placed on the distal 
portion of the artery without producing any changes Then the distal part of the vein 
was damped without producing any change Finally the proximal end of the vein w^as 
clamped Immediately the site of the aneurismal vanx between the clamp began to 
fill up slowly wuth blood until it became as large as a hens egg The distention w^as so 
[.reat that I was afraid that the vein would burst, and to pre\ent such a catastrophe, the 
proximal clamp was loosened The vein collapsed immediately The manceuvre was 
repeated several times wuth identical results The segment of vein became distended like 
a to^ balloon and as far as w^e could make out neither pulsation nor thrill could be 
detected It w’^as, nevertheless, clear that a fair-sized artery communicated with the 
segment of vein between the clamps and that the af to lovmous fistula zvas double and not 
single The site of the mam fistula w^as ilmost exactly in the middle of Hunter s canal, 
at which Ie\el the vein lies posterior to the artery Exposure of the \ein had been very 
difficult Its posterior surface at the site of the fistula was firmly connected wnth the 
adductor longus muscle and there was great probability that any further attempt to 
liberate it would result in tearing its w^alls The accessory fistulous opening was situated 
on its deep or posterior surface in a ^ery inaccessible position The arterv opening into 
the vein in this situation could onh^’ be the terminal trunk of the profunda femoris or 
one of its branches (Fig i ) 
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Pig I — Arteriovenous fistula between the femoral artery and vein The profunda artery is show n 
opening into the vein also Note the small size of the artery distal to the fistula, also the competent 
' alve m the vein distal to the fistula (Case I ) 

We were strongly tempted to control the arterial circulation m the profunda femons, 
by placing a clamp on the femoral artery above its origin, and to continue with the 
operation, for our object had been to make a transvenous suture of fistulous opening into 
the arterj according to the Matas-Bickham method Considering, howc\er, that the 
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collateral circulation through the branches of the lateral circumflex artery had been 
seriously damaged by the plating operation on the femur (Fig 8) and that the tests of 
the efficiency of the collateral circulation showed that deep pressure over the site of 
the fistula seriously jeopardized the circulation of the limb, we concluded that it was very 
dangerous to run the risk of wounding the profunda femoris, because it was evidently 
the only really competent collateral channel Consequently we abandoned the trans- 
venous route and finished the operation by dividing the femoral artery between ligatures, 
proximal and distal to the fistulous opening While placing the ligature on the distal 
end of the artery the origin of the arteria genu suprema was found arising from its 
trunk between the ligatures It was secured and tied near its origin We were some- 
what worried over this at first, because we thought we had cut one of the important 
anastomotic channels No bad effects, however, followed The immediate result of the 
ligature and division of the mam femoral trunk was very satisfactory Pulsation in the 
vein stopped at once We were not so certain about the thrill An almost imperceptible 
vibration could be felt in the vein The wound healed kindly A few days after the 
operation an unmistakable thrill was felt at the site of the original trouble It was, 
however, feeble in character and was heard very faintly in the groin It showed no tend- 
ency to increase in intensity during the period the patient was kept under observation 
(four months) The circulation of the leg and foot was never embarrassed Rapid 
improvement in nutrition was noticed at once OEdema disappeared The skin lost its 
dry character and became moist and supple The ulcer healed up rapidly When the 
patient was discharged from the hospital, two months after the operation, he was 
able to walk without discomfort 

Such a favorable result was unexpected The operation was anatomically 
and physiologically incomplete, because we had failed to shut off every avenue 
of communication between the arterial and venous channels Some arterial 
blood, we had no means of gauging how much, was still flowing into the 
femoral vein from the profunda femoris artery or one of its branches We 
had succeeded in shutting off the communication between the femoral artery 
and vein, but nothing more 

A study of the physics of the circulation in the presence of an arterio- 
venous fistula shows that profound changes occur not only in the veins in the 
immediate neighborhood of the fistula, but in the arterial system proximal to 
the fistula and even in the heart itself The heart frequently shows myocardial 
msufficienc}^ with marked hypertrophy and dilatation The artery proximal 
to the fistula is occasionally dilated to a huge size, the external iliac sometimes 
lesembling the abdormnal aorta (Halsted) The reasons for these changes 
are somewhat complex, but they probably arise primarily in the necessity 
for a higher blood-pressure in the part of the body supplied by the artery in 
which the fistulous opening has been made Thus the leg in the case of a 
fistula between the femoral artery and vein is in sore need of blood, and a 
proper quantity cannot be obtained unless the volume flowing down the mam 
femoral artery is large enough to fill the artery distal to the fistula, even though 
the greater part of it passes through the cut-off into the vein Such an ideal 
condition probably never occurs The limb is invariably badly served, but the 
ph} siological stimulus is constantly acting to bring the ideal conditions about 
This entails, not alone h}pertrophy of the left heart, but owing to the increased 
size of the arteries and the increased volume of blood reaching the heart 
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through the fistulous opening, it leads to an increase in size, of the heart 
chambers and frequently to dilatation The local conditions are easier to 
understand In the immediate neighborhood of the fistula the blood-pressure 
in the aitery and vein is neaily equal This increased venous pressure remains 
constant as far as the first set of distal valves which are competent They close 
at once In a proximal direction towards the heart the pressure decreases 
rapidly, because there is ample room for expansion in the highly distensible 
veins which carry the flow towards the heart Towards the periphery, how- 
ever, no blood can possibly pass through the valves m either direction It is 
impossible for the blood-pressure to rise high enough on the distal side of 
the valves to force them, because it would presuppose that the venous circu- 
lation was under a highei tension than the arterial It is also impossible for 
the valves to be foiced from the proximal side, because that would mean the 
revel sal of the ciiculation Therefore, the blood peripheral to the valves is 
forced to make its way around the obstruction in a circuitous manner through 
the muscles and other tissues until it communicates with veins which open 
into the mam vein away above the obstruction where the higher pressure has 
faded away and where it is possible for the venous blood to discharge itself 
into the geneial current In the case of a fistula in the lower portion of the 
femoral vein the pressure at the opening of the profunda vein into the mam 
trunk is piobably low enough to allow the exit of blood without much 
difficulty Under these conditions the blood m the femoral vein near the 
anastomosis would be purely aiterial and there would be no mingling of 
arterial and venous streams until it reached the opening of the profunda vein 
into the mam trunk The embarrassment of the venous circulation would 
be relieved at once by closing the fistulous opening by any method, either by 
ligature of the artery above and below the opening (exclusion) or by direct 
suture of the edges of the fistula The moment the blood-pressure dropped 
in the vein the valves would open and the flow of venous blood would follow 
its normal channels 

In the case reported, although a slight flow of arterial blood still passed 
directly into the vein, the blood-pressure did not reach such a high level as 
before and consequently the current of venous blood passing along the femoral 
vein was unobstructed 

Case II — Paihally consolidated ilto-femoial anew ism extending distal to the oiigin 
of the piofnnda femous Excision of anewism, including iliac and femoial veins Cure 
Tom Thomas, male, colored, aged forty-three, was admitted to the John Sealy Hospital 
complaining of intense pain in the anterior surface of the right thigh On examination 
an oblong tumor was found situated along the line of the external iliac and femoral arter- 
ies It extended from a point about two inches above the inguinal ligament to the middle 
of Scarpa’s triangle The greater part of the mass was hard, nodular and homogenous 
On Its superficial surface several movable nodules, like lymph-nodes, could be palpated 
separately It was firmly fixed to the deeper parts The upper end passed posterior to 
the inguinal ligament Neither pulsation, nor thrill nor bruit could be distinguished 

The history of the patient showed that he had formerly suffered from typhoid, 
malaria and rheumatism, and that he had contracted a chancre at the age of twenty-one, 
and gonorrhoea seven years ago He was shot in the right buttock in 1916, and although 
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no wound of exit was found, the bullet could not be located At the present time the 
Wassermann reaction is negative 

The swelling in the groin and the upper part of the thigh was noticed first about 
SIX months ago Its increase in size has been gradual Except for the pain along the 
cutaneous branches of the femoral nerve and slight oedema of the leg below the knee he 
sufters little 

Diagnosis — At first the tumor was thought to be either an inflammatory or a malig- 
nant growth situated in lymphatic glands lying on the medial side of the femoral and 
external iliac veins Later on we came to the conclusion that it was probably an aneurism 
which had become consolidated in the greater part of its extent Its position along the 
line of the artery, complete absence of pulsation in the femoral artery below and m 
either tibial, neuralgia in the branches of the femoral nerve, uniform fusiform shape, very 
slow growth, and the absence of any source of infection to cause an adenitis were all in 
favor of such a conclusion 

My advice was to leave matters alone and to give potassium iodide and tonics inter- 
nalh The patient persisted in his requests for operatnc removal under the plea that 
the pain was intolerable and that he was convinced that the growth of the tumor was 
progressive I consented reluctantly 

Opoatwn, (March 9, 1923) A vertical incision ^^as made along the line of femoral 
and external iliac artery reaching from a point four inches above the inguinal ligament 
to the middle of thigh The oblique abdominal muscles and the transversahs were 
divided and the upper portion of the external iliac artery was exposed by the retro- 
peritoneal route The external iliac vessels were exposed above the tumor and examined 
carefully The artery was small and completelv collapsed No blood was passing 
through it The vein was also small but on compression it was found to contain blood 
Both vessels were traced to the upper end of the tumor with which they fused The 
dissection was now carried into the upper part of the thigh The femoral artery and vein 
were traced upwards to the lower pole of the tumor Both were distended and apparently 
full of blood It was evident that the collateral circulation had been established through 
the crucial anastomosis and that a considerable amount of blood was flowing up the 
profunda fcmoris into the main trunk and thence distally into the legs Wc had no 
means of finding out how adequate the collateral circulation w^as through the terminal 
branch of the profunda femoris and whether the vitality of the limb would be imperilled 
if the reflux arterial current up the profunda into the femoral artery should be cut off 
We felt that gangrene w^ould ineMtably follow if the posterior anastomoses were ineffi- 
cient After some hesitation we took the risk and excised the aneurism The external 
iliac artery and vein w^ere divided above between tw^o ligatures The aneurism wuth the vein 
closcl} incorporated in its w^all w^as then dissected from the side of the pelvis without diffi- 
cult} As the dissection approached the inguinal ligament the femoral ner^e came into 
\itw on the lateral side of the aneurism It was retracted outwards and guarded care- 
fully from injury during the dissection of the distal part of the tumor from the thigh 
The deep circumflex iliac and inferior epigastric arteries did not bleed when they w^ere 
cut The dissection below^ the inguinal ligament w^as more difficult The tumor w^as 
lifted up from the pectineus muscle and the external pudendal arteries divided betw^een 
clamps The medial aspect of the tumor w^as separated from the adductor brevis The 
femoral artery and vein w^ere then dnidcd betw^een tw’^o ligatures just below the lower 
end of the tumor and the lateral and postenoi connections of the tumor isolated and 
dnidcd This part of the operation necessitated the di\ision of the profunda femons 
artcr\ and \ein Both Acssels were patent After ligature of these trunks the wound 
was dr\ (Fig 2 is a sketch of the dissected aneurism) 

Feeling some anxietv about the peripheral circulation the toes were examined and 
blood was seen to circulate around the bases of the nails 

The com alescence was without incident Ihe wound healed kindly Circulation in 
the foot was ne\er embarrissed and the limb w^as tree from oedema The patient W’^as 
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allowed to sit up during the third week, and in a short time the leg and foot became 
oedematous In the recumbent posture the oedema disappeared, but it always returned 
when the patient stood upright At the present time of writing this condition persists 
(Edema disappears during the sleeping hours, but comes back promptly when the leg 
IS used 

Remarks Excision of aneurisms can never be considered an ideal proce- 
duie It IS probably the most dangerous method of treatment It is certainly 
the most difficult from a technical standpoint It involves the removal of the 
vein in almost eveiy instance, because the vein is so closely incorporated with 
the sac wall that they cannot be separated They can hardly be dissected apart 
in the dead house 

In this case it would have been wiser not to have operated The aneurism 
would probably have cured itself and undergone complete consolidation, and 
the femoral vein would have been kept intact We should in this way have 
avoided the intense oedema which followed the operation Even if the aneur- 
ism had not consolidated completely, but had continued to increase at its lower 
end. It would have been better to have obliterated the artery and the aneurismal 
sac and left the femoral vein untouched An intrasaccular sutuie (old oper- 
ation, Antyllus-Matas) would have cured the case with no greater risk of 
gangrene than excision and with a much better prospect of restoration of 
venous circulation 

Case III — Spontaneous ancmisvi of the left external iliac aiteiy involving bifur- 
cation of common tiunk, ligature of common iliac unsuccessful , subsequent ligature of 
right internal iliac unsuccessful, distal hgatuie of left femoral followed by immediate 
Jtemoiihage , old opeiahon (Antyllus) perfoimed at once, followed by a cure C F, 
colored man, aged twenty-seven, was admitted to the John Sealy Hospital m June, 1922, 
suffering from bilateral inguinal adenitis of gonorrhoeal origin He had a clear history 
of syphilitic infection, and the blood, Wassermann, was 2 plus positive The suppurating 
glands were removed from both groins A few days afterwards he complained of severe 
pain in the left groin and we found a pulsating swelling along the line of the external iliac 
artery This proved to be an aneurism 

On Septembei 2nd, through a transperitoneal incision through the left rectus muscle, 
the left common iliac was tied by my colleague, DAO Singleton Umbilical tape 
was used as the ligature The left inferior epigastric artery was divided and tied during 
the operation The aneurismal sac occupied the whole length of the external iliac artery 
and overlapped the bifurcation of the common trunk at its upper end The patient was 
discharged at the end of a month apparently cured Convalescence had been ideal The 
circulation of the thigh and leg was good and no pulsation could be detected in the sac 

He w^as readmitted on March 19, 1923, with a return of pulsation in the aneurism 
The sac w^as large and extended upwards from the inguinal ligament below almost as high 
as the umbilicus above It filled the whole of the left iliac fossa and extended to the 
right as far as the middle line Expansile pulsation was present It was, however, less 
vigorous than before the operation The bruit was well marked The patient suffered 
from considerable pain referred mainly to the terminal branches of the femoral nerve in 
the thigh 

On March 28th the right internal iliac artery w^as tied with braided silk The abdom- 
inal ca\it3 w^as opened by a median incision and the aneurismal sac and left iliac arteries 
examined carefully The sac had increased in size since the last operation It now occu- 
pied the lower third of the common and all the external iliac trunks (Fig 3 ) Proxi- 
mal to the upper end of the sac the common ihac trunk seemed to be obliterated No 
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pulsation was present over the line of the arter} and we could find no trace of the liga- 
ture that had been placed on it six months before The left mteinal iliac artery could 
not be found It appeared to be covered by the upper end of the sac The ureter was 
dissected off the lateial wall of the pelvis and the side of the aneurismal sac, and an unsuc- 
cessful search was made for the internal iliac artery and its branches As a last resort, 
m the hope of cutting off the anastomosis between the branches of the right and left 
internal ihac vessels, the right internal iliac artery was ligatured 

Pulsation was not ver} vigorous either before or during the operation Compression 
of the right internal iliac appeared to stop it, and after the ligature was tied it was 
imperceptible A few da>s after the operation, pulsation and bruit returned, showing 
that \\Q had failed to find the collateral arterial branch which was bringing blood into the 
sac We ^^ere uncertain as to its location Ihinkmg that it might come from below 
through the branches of the medial and lateral circumflex arteries via the profunda 
fcmoris and femoral we applied digital pressure on the femoral trunk just below the 
inguinal ligament The test ^\as unsatisfactory, because on account of the scar tissue 
left b} the operation on the suppuratne bubo and the absence of pulsation in the femoral 
It was impossible to tell if pressure had been applied correctlv It seemed more probable 
that blood \\as flowing into the sac through some of the branches of the internal iliac 
of the same side or perhaps through an aberrant obturator artery The inferior epigastric 
and deep circumflex arteries were taken into consideration, but we did not think it likel} 
those vessels could be responsible for the peisistence of the aneurism, because the low^er end 
of the sac barel> reached the le\el of the inguinal ligament In addition, W'e had reason 
to believe that the inferior epigastric had been divided in the rectus abdominis sheath 
when the common iliac was tied BelieMng that distal ligature of the femoral arter^ 
w'ould stop the circulation through the sac, the operation was performed on April i6, 
1923 It w^as necessary to expose the arter}^ thoioughh in ordei to be sure of placing the 
ligature above the origin of the profunda femoris To have shut oft the profunda from 
the mam femoral trunk would ha\e been a blunder that w^ould probably ha\e been 
followed by gangrene of the leg because it ser\es as one of the mam collateral channels 
through which arterial blood reaches the thigh and leg after ligature of the common 
or external iliac or common femoral trunks The profunda arose at an unusually high 
level just below^ the inguinal ligament The inguinal ligament w^as divided and the 
femoral artcr^ followed upwards until the low^er end of the aneurismal sac appeared A 
silk ligature w^as placed on the arter\ about an inch below the sac (Figs 3 and 4 ) 
When It was tied it cut its way through the w^alls of the \essel as if they had been made 
of cheese The proximal end of the artery began to bleed at once It w^as seized with a 
pair of arter} forceps, but the walls w’^ere so soft that the forceps w^ould not hold After 
se\ eral abortn e attempts had been made to catch the bleeding end and tie it, the nose of the 
artcr\ forceps slipped into the aneurismal sac and a furious gush of arterial blood 
occurred The opening was plugged wuth gauze w^hile we held an anxious consultation 
o\er the case We came to the conclusion that the old operation (Ant>llus-]Matas) 
offered the onl> good chance of success It was necessaiy, however, to get control of the 
proximal circulation We had already tied the common ihac and had nothing left but 
the abdominal aorta According!}, we opened the abdominal caMtv and exposed the 
abdominal aorta and passed a ligature around it The ligature was not tied, but ser\ed as 
a loop against which the arter> w^as compressed b} the finger of an assistant To our 
amazement, compression of the abdominal aorta failed to stop pulsation in the sac It 
was, howe\er, impossible to abandon the patient, so we were under the nccessin ot 
opening the aneurismal sac without control of the proximal circulation and trust to our 
dextent\ and luck to reach and control the bleeding ^esseI The sac was opened in front 
b} a long incision which dnided the abdominal muscles which co\cred it Furious arterial 
bleeding came from the upper and hinder part of the sac which was funnel-shaped The 
bleeding stopped when the funnel was blocked with the tip of the forefinger, or when 
it was packed tighth with gauze Aftei trving in ^ain to get a mcw of the interior of 
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the sac for the purpose of stitching up or clamping the bleeding aperture, we succeeded 
with some difficulty in carrying a strong ligature around the neck of the funnel by 
means of a curved needle which was passed from the interior of the sac, guided by the 
left forefinger, which served as a temporary plug The ligature was tightened as the 
forefinger was withdrawn, and knotted tightly Our anxiety was intense Happily, 
bleeding ceased at once The rest of the sac wall was inspected, but no other arterial 
openings were found The cavity of the sac was then packed lightly with iodoform gauze, 
the ligature withdrawn from around the abdominal aorta and the abdomen closed 

The patient made an uninterrupted recovery The circulation in the leg was never 
embarrassed at any period He left hospital May 27th, with a perfect leg During 
convalescence he complained of pain m his left upper chest X-ray examination showed 
a small aneurism arising from the left side of the transverse portion of the thoracic aorta 

The most puzzling feature of the case was the failure to control circu- 
lation through the aneurismal sac b}'^ compression of the abdominal aorta. 
It can only be explained by the opening up of the anastomotic channels 
between the lumbar branches of the abdominal aoita and the parietal branches 
of the internal iliac, as a result of the ligature of the common iliac seven 
months before 

A study of the attached diagrams and legends will explain both the normal 
and pathological anatomy of the condition 

In Fig 5 we see a view of the left side of the pelvis which shows the 
normal anatomy of the common iliac artery and its branches The branches 
of the internal iliac stand out very clearly Proximally we see the iliolumbar 
artery passing upwards under cover of the psoas magnus to anastomose with 
the lumbar branches of the abdominal aorta and with the deep circumflex 
iliac Then in order we see the lateral sacral, the superior gluteal, the obtu- 
rator, the inferior gluteal (O T sciatic), the internal pudendal, and middle 
hemorrhoid arteries From the distal end of the external iliac two trunks 
arise, viz , the inferior epigastric and the deep circumflex iliac 

In Fig 6 the anastomoses between the iliolumbar, deep circumflex ihac 
and the lumbar branches of the abdominal aorta are shown Also those 
between the medial and lateral sacral arteries 

In Fig 7 the anastomoses between the superior gluteal, inferior gluteal, 
medial circumflex and the perforating branches of the profunda are shown 
In Fig 8 the profunda femoris and its medial and lateral circumflex 
branches are shown to indicate the great importance of this artery in carrying 
on the circulation either directly or by means of its anastomosis The arteria 
genu suprema, a direct branch from the femoral, is shown clearly 

In the following description frequent reference to these diagrams will be 
needed in order to understand the text 

After ligature of the common iliac artery blood passes into the lower 
extremity of the same side through the following channels (Figs 5 and 6) , 
from the lumbar branches of the abdominal aorta into the lumbar branches of 
the iliolumbar artery, from the lumbar arteries into the circumflex iliac, from 
the middle sacral into the lateral sacral, and from the superior into the inferior 
epigastric artery If we trace the stream passing in a retrograde direction 
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some blood would still circulate through the aneurismal sac, and, as time 
passed, the quantity would increase until pulsation was almost as vigorous as 
befoie Consolidation of the aneuiism would throw all the blood into the 
other blanches of the internal iliac and the increased flow down the gluteal 
arteries would open up the anastomoses between their terminals and the 
liianches of the medial and lateial femoial circumflex and the perfoiating 
arteries below (Fig 7) (crucial anastomosis) By this means, blood Avould 
leach the profunda femoris This stream would divide also Pait of it 
would flow peripherally down-stieam through its terminal branches to leach 
the anastomoses with upper geniculate arteries and arteiia genu suprema by 
means of which it would reach the lower poition of the femoral and the 
uppei portion of the popliteal trunks (Figs 7 and 8), The othei pait would 
fl-ow centrally up-stream along the profunda until it reached its mam trunk, 
thence into the femoial arteiv and so down the thigh into the leg 

The current of blood into the terminals of the deep circumflex iliac would 
come from two sources (Fig 6) from the lumbai branches of the abdominal 
aoita and from the iliolumbar arteiy The current would flow centrally 
(up-stream) along this vessel and open into the external iliac just above the 
inguinal ligament The current passing along the inferior epigastric (Fig s) 
would be derived fiom the superioi epigastric where the two arteries mingle 
with one another in the uppei portion of the lectus sheath It would also 
flow up-stream to join the current m the exteinal iliac just above the inguinal 
ligament Blood fi om these two latter sources would be of the greatest value 
m nourishing the thigh and leg The importance of these artenes as carriers 
of blood into the external iliac below the aneuiism is so evident that unusual 
cate should be taken to save them from injur)'^ whenever the common iliac 
arteiy is tied Consequently the rectus abdominis incision should never be 
used in intrapentoneal ligature of the iliac aiteiies On the other hand, in 
cases of iliofemoral aneurism m which ligatuie of the common or external 
iliac has failed to stop the pulsation m the sac, it may be necessary to tie both 
of these ti links deliberately for the purpose of arresting recurrent pulsation 
Failure to cuie an aneuiism of the external iliac by ligature of the common 
iliac is caused bv too much blood reaching the sac through the internal iliac 
alter} of the same side Wide open anastomoses decrease the risks of gan- 
giene of the leg, but mciease those of recurrent pulsation 

The iisks of gangrene do not seem to be great, particulaily if the aneurism 
is confined to the external iliac If, however, the aneurism has encroached on 
the internal iliac and its branches or on the femoral where it gnes off the 
profunda femoris, the risks are increased seiiously It has been pointed out 
bi Halsted that ligature of the common iliac is less likely to be followed by 
gangrene of the limb than ligature of the external iliac Although case records 
support this statement, it is impossible to accept it unreservedly without sub- 
jecting it to critical scrutim It is then revealed that the danger of gangrene 
IS influenced more b} the position of the aneurism than by the site of ligature 
and that spontaneous or operative cure of an aneurism is attended by its own 
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peculiar dangers because it is followed by the blocking up of the only possible 
channels by which blood can reach the periphery We have long known that 
complete consolidation of the sacs of many aneurisms of the abdominal aorta 
results in blocking up of the arteries arising from the sac and death of the 
organs supplied by these vessels Thus, consolidation of an aneurism of the 
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Fig 6 — Modified from Spalteholtz shows very clearly the anastomosis between the fourth lumbar artery 
and the ilio-lumbar, and between the medial and lateral sacral arteries 


upper abdominal aorta will block up the renals or the superior mesenteric 
and produce necrosis of the kidneys and the intestines Likewise, m con- 
sidering the lilacs and then branches, we find in treating aneurisms of the 
gluteal arteries which occupy the direct posterior anastomotic channels carry- 
ing blood to the thigh, that ligature of the common iliac is quite a dangerous 
procedure, but that direct attack on the aneurism followed by ligature of the 
common iliac is more dangerous still, also that in ilio-femoial aneuiisms, liga- 
ture of the external iliac is almost without danger of gangrene if the aneurism 
stops short of the origin of the profunda femoris , but that if the aneurismal 
sac includes the origin of the profunda femoris gangrene occurs more fre- 
quently, because consolidation of the sac excludes the circumflex arteries and 
the profunda trunk from the collateral circulation 

Recurrent pulsation, on the other hand, may often he “ an angel in dis- 
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guise ” As a rule it is a sme sign that the collateial circulation is efficient, 
in part at least, and it indicates that blood is reaching the sac m consideiable 
quantity It is often difficult to say which one of the collateral branches is 
cai rying blood into the sac, especially in some situations as in the lower portion 
of the neck and axilla, or whether moie than one branch is engaged in the 
task, as happens very frequentl> in these regions In such arteries as the 
lilacs and femoral the collateial channels form such a definite row of anas- 
tomoses from above downwards that there is less uncertainty, and one can 
appty the laws of piobabihty with less chance of erior When recuirent 
pulsation appears in an iliac aneurism aftei the common iliac artery has been 
tied, almost all the blood leachmg the sac is derived from the internal iliac 
of the same side A small quantity may be derived from the opposite intemal 
iliac thiough the anastomoses between the communicating uterine, internal 
pudendal and middle hemorihoidal arteries, but it is probably negligible 
Blood flowing through the inferioi epigastiic, the accessaiy obturator and the 
deep cii cumflex iliac would exert an influence only on aneurisms of the lower 
part of the external iliac and the uppei part of the femoral The internal 
iliac IS so laige an arteiy and has so many large and impoitant branches that 
It is lathei suipiising, on leflection, that aii}’^ aneuiism of the external iliac 
undeigoes consolidation aftei hgatuie of the common tiuiik alone The 
volume of aiteiial blood com sing centially (up-stream) along the iliolumbar 
and lateial sacial blanches into the mam trunk must be consideiable, and if 
the gluteal aiteiies are not wide open enough to tiansmit it leadily to the 
posteiior aspect of the thigh, a large i^ait of it would naturally be diveited 
in the diiection of lowei resistance, ? ^ , up the internal iliac and around the 
cornel down into the extei nal iliac and tin ough the aneunsmal sac 

It would appear from the facts presented that the internal iliac alter}'-''' 
occupies a unique and stiategic position m the ciiculatory system of the lower 
extiemity, for under certain conditions blood may flow along it in eithei direc- 
tion If the extei nal iliac alone is blocked, blood flows along the internal ihac 
distally into the inferior gluteal, and so into the crucial anastomosis If the 
common iliac alone is blocked, blood flows through the internal iliac proximally 
into the extei nal iliac and so down the femoral It is a most convenient cut-off 
thiough which the stream of blood can flow now upwards and now down- 
wards, as necessity requires Still it is not indispensable It can be tied with- 
out an}'^ serious disturbance to the circulation in the parts of the body to 
which it IS distributed, and -without danger to the life of the lower limb But 
if dm mg the process of tying the mam tiunk, its branches are also blocked, 
the direct flow of blood from the iliolumbar and lateial sacral above into the 
gluteal below will be arrested and the direct chain of anastomoses into lower 

In early embryonic life it is a most important artery because the primitive inferior 
glutael arises from it and forms the earliest known artery of the lower limb T s is 
later on converted into the inferior glutael and popliteal arteries of t e a u e 

external iliac and femoral are later developments, and as they increase in importance e 
primitive glutiel dwindles considerably 
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hmb will be broken This will probably not be attended by any serious conse- 
quences if the direct flow from the common into the external iliac is still 
unobstructed But if that channel is also blocked, gangrene can hardly 
be averted 

It seems reasonable to infer from the facts at our disposal that the surest 
way to cure an aneurism arising from the external iliac and encroaching on 
the bifurcation of the common is to tie both common and internal iliac arteries 
simultaneously Direct flow through the aneurism would stop at once and 
could never be reestablished if the ligatures held fast Therefore recurrent 
pulsation would be impossible The danger of gangrene would perhaps be 
slightly increased, because the whole strain of the circulation would be thrown 
on the collateral channels by the immediate and complete blocking of the 
path through the sac W e have previously pointed out that defective collateral 
vessels will often dam the blood back into its original channel through the sac 
and produce recurrent pulsation It is clear that if the cut-off or safety valve 
is obstructed that gangrene is sure to follow if the collateral circulation 
IS defective 

The technical difficulties of ligature of the internal iliac artery are not great- 
if the artery is exposed by the intrapentoneal route The artery is 37 rnm 
(i /4 inches) long The ureter crosses it at its origin and runs distally along 
its anterior border The internal iliac vein lies posteiior to the artery On 
Its lateral side it is separated from the psoas muscle by the external iliac vein, 
and at a lower level from the side of the pelvis by a mass of fat through which 
the obturator nerve passes forwards The pelvic colon lies in front of the 
medial side of the left artery The easiest way to find the artery is to expose 
the bifurcation of the common iliac trunk and to follow the internal iliac 
downwards The ureter will peel upwards with the peritoneum Care should 
be taken to keep inside the arterial sheath and to avoid injuring the veins 
The proximal portion of the artery should be tied so as to avoid any possibility 
of mjurying any of its branches 

In Figs 3 and 4 we have presented a schematic picture of the aneurism 
described as accurately as we were able to visualize it at the time of the last 
operation Figuie 3 shows the aneurismal sac as it was when the distal 
ligature was placed around the femoral artery above the origin of the pro- 
funda Figure 4 shows the same conditions with the anastomotic trunks 
through which blood flowed into the sac and down the thigh The foregoing 
text will be greatly simplified by constant refeience to these figures 

The rapid and complete cure following the operation was very gratifying, 
but not surprising, because it is now well known that once the dangers of 
primary hemorrhage are avoided, that the intrasaccular suture of aneurism 
(Matas) is less likely to be followed by complications than any other method 
of treatment Recurrent pulsation cannot occur, gangrene is less frequent, 
impending gangrene' is frequently averted, and cedema is usually relieved 
There are two mam reasons for the satisfactory results of the operation. 
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Pnstly, evacuation of the clots fiom the sac relieves the surrounding tissues 
fiom piessuie This allows ihe collateral arteries to open up to their full 
capacity and often relieves impending gangiene It also allows the companion 
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veins to expand and oedema is similarly relieved Both these results are 
seen with suipiismg lapidity after evacuation of the clots from a popliteal 
aneurism Secondly, the suture of the arteries opening into the sac is done 
from within, consequently the walls of the sac are not disturbed, and collateral 
channels cannot possibly be injuied Further, and I believe this is the most 
important reason of all, any vital trunk, such as the profunda femoiis or 
internal iliac, is closed by suture at its mouth, and the arteiial stem and its 
branches are not endangered This constitutes the mam difference between 
the Matas operation and the operation of Antyllus In 'the original Antyllus 
operation, the arteries entering the sac weie seemed by careful dissection be- 
fore the sac was opened This of course endangered the collateral circulation 

The essential safeguard of the Antyllian operation is hemostatic control 
Where this is impossible, the procedure is unsurgical and is larely justifiable 
It IS true that Syme, with unusual courage, broke the rule He boldly opened 
aneurisms of the gluteal, axillary and caiotid, trusting to his sense of touch to 
block up the bleeding artery with his forefinger while he secured the vessel 
with a ligature But Syme was a genius, and, we may say, very foitunate 
to avoid disaster Othei surgeons, after incising the sac, have used the pack 
as a last resort when bleeding could not be arrested Lately Edward B 
Anderson, of Chattanooga, reported two cases, one of iliac and one subclavian 
aneurism, in which he succeeded in stopping bleeding by the pack Still in 
spite of these successes, it would be very unwise to resoit to such hazardous 
procedures Rather, do we contend, that the Antyllian rule, making control 
of the circulation imperative, is just as binding now as when it was written 
Absolute control of the circulation through the iliac aiteries ought to be 
possible if the abdominal aorta is compressed at a high level If pressure is 
applied aboA^e the origin of the lumbai arteries, which would then be cut out 
of the anastomotic field, no blood could possibly reach the interior of the sac 
thiough the iliac arteries The sac could be inspected without hindrance 
and the openings of the vessels sutured It is, however, very unlikely that 
modem surgical opinion will indorse^a suggestion to treat iliac aneurisms by 
the open method as a primary piocedure A large proportion of the ilio- 
femoral aneurisms and a fair but smaller number of aneurisms occup3ung the 
common iliac and its branches are cured by proximal ligature of the external 
or common iliac, opeiations which are comparatively easy to perform and not 
dangerous to life Therefore it is only fair to give safer methods a trial and 
only to resort to the more difficult and hazardous procedure in the er^ent 
of failure 

While reviewing the literature bearing on the opeiative treatment of 
aneurisms of the iliac artery, I leceived a long personal letter from Dr 
Rudolph Matas in which he most generously placed at my disposal the 
list of cases that haA’^e been treated by the intrasaccular method of suture 
Avhich Ave OAve to his genius So far, I have been unable to find either from 
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my owi search or from the list collected by Matas a single case where an 
aneurism of the common iliac arteiy has been opened deliberately with the 
intent to close either by ligature (Syme-Ant)llus), or by sutuie (Alatas), the 
arterial trunks opening into it The difficulties met with m controlling the 
arterial circulation and the terrifying possibilities of being unable to oblit- 
erate the opening into the sac are formidable enough to deter any surgeon 
who IS not possessed of unusual courage and skill from attempting such a 
hazardous operation In our case we were fighting for the patient’s life 
with our backs to the wall We had no other alternative except packing the 
sac with gauze, which I have always looked upon as a very unsatisfactory 
method of arresting arterial hemorrhage Our consternation when we found 
that compression of the abdominal aorta did not control the bleeding, was 
complete As long as I live I shall never forget the anxious minutes that 
followed until the internal iliac trunk was safely secured, and the bleeding was 
controlled In Halsted’s monograph on “ Ligature of the Common Iliac 
Artery,” he reports two cases which resemble in some respects my own case 
and which demonstiates emphaticalh the unusual dangers of opening the sacs 
of aneurisms of the iliac arteries The following abstracts bring out the 
essential facts 

Case XVIII — (Group ii) Korte Ligation of the light common iliac aiteiy fot 
luptnicd anemism of the nifental iliac Consecutive hgatine of the abdominal aorta 
Death The case was one of a ruptured aneurism of the right external iliac arter}'' in 
v'hich the bsewatowa extended upwards retropentoneally as high as the lower margin of 
the thorax and filled completely the flank and loins The right common iliac was liga- 
tured by the intrapentoneal route Pulsation and bruit ceased in the aneurism, but the 
large haematoma m the right side did not become smaller and continued to cause distress 
Thirty-seven days after the first operation, a second one was undertaken An incision 
was made into the hsematoma Large clots of blood were forced out under great pressure 
and profuse arterial bleeding followed The cavity was packed and by the transperi- 
toneal route the aorta was ligated over a pad of gauze Bleeding ceased and the sac 
vas opened wide and its contents evacuated Slight bleeding was found coming from an 
opening m the interior of the sac (probably the mouth of the internal iliac artery) at 
the right edge of the true pelvis, which was controlled by pressure The abdominal aorta 
was then tied permanently and the wounds sutured The patient died an hour after the 
operation At the autopsy other aneurisms were found in the thoracic aorta, right fem- 
ora] and right profunda femoris arteries 

Case XXIII — (Group I) Trexceleisburg, Friedrich Ligation of the left common 
iliac aitciy foi aneuiisma dissecans of this vessel Death An exploratory laparotom\ 
was made for an obscure abdominal tumor in the region of the descending colon A 
large retroperitoneal haematoma was found This was opened and the coagula were 
remoi'ed Suddenly profuse arterial bleeding occurred from a large pulsating aneurism 
Situated in the region of the left common iliac artery Under compression the rent in 
the aneurism became larger It was then opened and a tremendous hemorrhage occurred 
A ligature \\as applied to its root near the aorta Hemorrhage from the distal side was 
controlled by a clamp and by t}'ing oft the rent vith a strip of gauze The patient died 
in three hours 
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COMBINED EXTIRPATION AND OBLITERATION IN THE 
TREATMENT OF VARICOSE VEINS^ 

By William L Keller, M.D 

OF Washington, D C 

LlEOrENANT-COLONEL, MEDICAL CORPS, D 8 ARMI 

The problem of varicose veins has always been a veiy ^mpoitant one to 
the medical officers of the Army, since the soldier must, fiom the veiy natuie 
of his occupation, carry a heavy pack upon his shouldeis and be on his feet 
constantly during dulls oi long marches, with the result that he is therefore 
very prone to develop such a condition While the manifestations of this 
condition can be tieated by palliative measures with a fair degree of success 
in the civilian population, so that their daily loutine can be earned on with 
little or no inconvenience to themselves, it is not so with the soldiei who is 
frequently called upon to make long maiches and undergo physical hardships 
which of necessit}^ demand that he be sound in body and mind 

Early m his military caieei, the authoi was confronted with this very 
perplexing pioblem, and after using all the classical operations then in vogue 
for the radical cuie of this condition with indifferent success in the soldier, 
he looked for a better method 

After a long senes of expeiiments on the cadaver, he concen^ed the idea 
of removing the offending veins by tying them at the saphenous opening as in 
the Trendelenberg operation and then lowei down m the course of the same 
vein making a transveise incision and intioducing a silver wne loop up through 
this opening and along the dilated lumen, tying the uppei end of the vein 
to this loop, and by gentle ti action downwaids, removing the vein by inverting 
the vessel upon itself and lepeating this process wheievei the tortuosity of 
the vessels does not prevent the manipulation, as shown m Fig 3, Plate B 

This opeiation was fiist tiied out m 1901, and the results of it published 
m the Ne 7 t) Yoik Medical Journal and the Philadelphia Medical Journal for 
August 19, 1905, but was latei superseded in the opinion of many operators by 
the well-known Ma)io stripper ojieration, published in the Swgery, Gynce- 
cology and Obstetrics for April, 1906 

The opeiation then advocated by the writer piored eminently satisfactoiy 
on those veins, having a relatively stiaight couise, such as the internal 
saphenous, but the tortuousness of the anastomosing veins about the popliteal 
space and in the calf of the leg frequently piesented difficulties which per- 
mitted only short sections of the vein to be removed at c time and thus nullified 

m a measure the value of the operation except for the non-tortuous t}pe 
of vein 

The piesence of lineal scais on the soldiei’s body, especially if the} follow 

* Published with permission of the Surgeon General, U S Arinj, who is not res- 
ponsible for anj'- opinion expressed or conclusions reached herein J F Silfr, Secretarj. 
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operation in the service, is objectionable for many reasons First, to the 
conscientious man they may occasionally prove a source of irritation from 
wearing the legging or be painful by the incorporation of some of the cuta- 
neous nerves within the scar tissue, or secondary, by interference with the 
full freedom of locomotion as the result of adhesions between the cutaneous 
tissues and the underlying muscle planes Thud, the reprehensible art of 

malingering has numer- 
ous followers in the 
Aimy as well as outside, 
and the malingerei con- 
stantly points to these 
scars and presents a 
series of lame apologies 
for his inability to do 
full military duty, hoping 
eventually to secure his 
discharge through disa- 
bility, as he did success- 
fully m the days when the 
old linear incisions were 
used to expose the veins 
foi excision During the 
late war the linear inci- 
sion method was resur- 
rected and used by some 
surgeons on unsuitable 
cases as those showing 
marked pigmentation and 
beginning ulceration com- 
mon at the point of great- 
est blood stagnation, with 
the result that there are 
many men with painful 
scars that bieak down 
from the slightest trauma drawing compensation from the Government and 
who will continue to do so for the rest of their days (Plate III. Fig i) 

Confronted thus with these difficulties, the authoi, with precaution neces- 
sary to insure safety, set about to devise some method of procedure which 
would give a more hopeful aspect to the situation and effect a cure, without 
leaving the patient with a senes of these linear scars, which, at least, are 
unsightly, if not incapacitating 

It IS the opinion of the writer that the removal of the tortuous vein plays 
but a small part in the cure of the disability incident to the general varicosity 
It IS believed that the essential feature is the complete obliteration of the lumen 
of the vein and all its connections with the deep circulation If this is suc- 
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cessfully accomplished, it is questionable whether or not it is necessary to 
remove the varicose vessel itself As a preparatory measure the night pie- 
ceding operation, the limb is shaved and the varicose veins are made more 
prominent by a circular bandage below the saphenous opening, and they aie 
outlined with a five pei cent alcoholic solution of brilliant gieen while the 
patient is in a standing 
position 

The technic of the 
first step of the opeiation 
consists in the removal of 
the internal saphenous 
and othei non-toi tuoiis 
veins by the inversion 
method which was de- 
scribed m 1905, as shown 
in Plate I, Fig 3 

In the second step of 
the opeiation, a contin- 
uous suture of strong 
braided silk, number one 
or two, is used, and the 
essential featuie of the 
operation is in the man- 
ner of its application with 
a heavy stiaight triangu- 
lar cutting needle The 
veins to be obliterated are 
blocked out between the 
proximal and distal inci- 
sions as shown in Fig 2, 

Plate I, six to ten inches 
apart and divided be- 
tween ligatures The 
vein IS made more accessible for sutuie by elevation with towel clamps 
which encircle it as shown in Plate I, Fig 2 The needle is first passed under 
the vein and out on the opposite side, reintioduced at the point of exit 
and passed in front of the vein subcutaneously^ to the starting point, where 
it again emerges and thus encircles the vein and is tied as shown in 
Plate I, Fig 6 P'roni this point the suture is continuous and is first 
passed through the posterior third of the vein, the needle is reintroduced 
at the point of exit and passed through the anterior third of the vein and 
thus continued for four or five inches, when the needle is again passed com- 
pletely around the vein, as done in the first step and the free end of the 
suture is pulled through the needle far enough to permit the suture to encircle 
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the vein doubled and the long end of the suture encircling the vein is tied 
and cut, which permits the original suture to be continued to the end of the 
section where it is tied aftei encircling the vein The small incisions used 
are closed by accurate interrupted sutures Care is taken to include in this 
continuous sutuie all small lateral branches enteiing the mam vessel Such an 
application effects not only a complete collapse of the vessel walls, but the 

injury done to the intima 
of the vessel by the punc- 
turing needle and the 
1 esulting pressure from 
the hgatuie has suffi- 
cient thrombo-genetic 
action to insure almost 
entire obliteration of the 
dilated lumen as shown 
in Plate III All sutiues 
removed on tenth day 
The following is the 
pathologist’s report One 
mass of the young con- 
nective tissue replacing 
the lumen shows its cells 
widely separated and its 
lymph-spaces dilated, 
pi obably due to mechani- 
cal oedema One cross- 
section of a medium- 
sized vein shows approxi- 
mately one-tenth of the 
lumen remaining paitly 
lined by thickened epi- 
t li e 1 1 u m There is a 
connective-tissue trabe- 
cula separating this por- 
tion of the lumen fiom 
the remainder which has been filled with young connective tissue One area 
of this connectne tissue is markedly oedematous A section of a laiger vessel 
shows complete obliteration of the lumen, atiophy and round-cell infiltration 
of involuntar}^ muscle The oiganization of this large vein has been accom- 
plished by the formation of numerous formed blood-vessels (Section removed 
SIX weeks after operation for pathological examination ) 

Of course a nicetv of the operation consists in the amount of tension to 
be applied to the suture so as not to produce oedema of the skin over the 
course of the suture and as a further precaution against this condition, the 
skin at intervals along the course of the suture is slightly scarified 

Proper marking of the ^eln to outline its tortuosity is inipeiative as it is 
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absolutely essential that the vein is properly elevated with the towel clamp to 
insure transfixion with the needle if success is to be assured If no dye is 
available, the proper application of the towel clamp may be facilitated by the 
temporary use of a tourniquet to make the vessels prominent 

In some instances there peisisted along the course of the occluded veins 
a suggestion of a ridge as - , 
shown m accompanying ' '' 
photograph of one of the 
completed cases, but on 
exploration this proved 
to be the collapsed vein 
plus considerable fibrous 
tissue 

This method is not 
conducive to rapid oper- 
ating as it consumes more 
time than either the 
open or the subcutaneous 
method of extirpation, 
but the final result is i 
more satisfactory 

The advantages 
the method just described 
are 

1 Its simplicity 

2 The obliteration of 
the vessel lumen 

3 The absence of 
scarring following opera- 
tion 

4 The ligation of ... 

both proximal and distal plate IV — Longitudinal section of a medium size vein showing the 
ends pi eclude the possi partially obliterated lumen to be markedly irregular m linear aspect 

bility of recurrence pel se provided all collateral branches are included in 
the sutures 






5 The absence of painful subcutaneous areas that frequently follow the 
application of the time-honored independent or interrupted subcutaneous 
sutures which permits of an accumulation of blood between each adjoining 
suture This accumulation may occasionally become infected, and if so, lead 
to other complications 

6 It is applicable where other methods are not, and it is immaterial if 
limited pathological changes exist within the vessels themselves rendering 
them friable or brittle, or if marked tortuousness precludes the successful use 
of other methods 
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In view of these facts, it is believed that there is presented here a method 
which offers a promising beginning along simple lines in the treatment of 
varicose veins, and the results have proven universally satisfactory 
The illustrations accompanying this article are self-explanatory 
Of the thirty-three cases operated by this method, 15 i per cent have been 
operated over two years , 39 4 per cent have been operated over one year , and 
45 5 ^snt have been done less than a year, and the results have been 
satisfactory in all cases 



VAT.UE OF PRELIMINARY CIRCULAR CONSTRICTION 
BY RUBBER TUBE IN CERTAIN CASES 
REQUIRING AMPUTATION-' 

By Robert Emmett Parr, M D. 

OF Minneapolis, Minn 

An emergency in which amputation of the arm seemed absolutely neces- 
sary and in which the condition of the patient was such that, m the writer’s 
judgment, a fatal issue would inevitably follow amputation, was the occasion 
for utilizing a rubber elastic tube Its use was so simple and it answered 



I — Case 1 Gas distended arm Lines of infiltration with novocain solution 
PIG 2 — Case I Showing multiple incisions of the arm and exclusion by means of 
tourniquet of gangrenous forearm 

the purpose so admirably m fact as no other method, m our opinion, would 
have done that we think it worth while to suggest its use in similar cases 
as well as in a variety of other conditions 

Case I Robert N , age sixteen, had the misfortune of having his left arm run over 
y a truck on March 19, 1923 Two days later he was seen by Dr E S Geist, who 
'indly referred him to me for treatment When examined, the boy, who had had an 
^tensive hemorrhage at the time of the accident, was in a precarious general condition 
>s lEemoglobm was 28 per cent , Dare method, his temperature was 102, his pulse 120, 

Presented before the Minnesota Academy of Medicine, February 13, 1924 
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and the wound showed gas-forming bacilli Any extensive operative procedure seemed 
entirely unjustified He was given large amounts of normal saline, but transfusion was 
withheld on account of fear of anaphylaxis Locally, the boy’s arm was gangrenous 
to a point just above the elbow and the forearm was greatly distended with gas From 
the elbow to a point extending well above the shoulder the skin was reddened, alive, and 
the tissues were greatly swollen and distended with gas (Fig i ) 

Treatment — Under local infiltration ansesthesia, multiple incisions were made longi- 
tudinally along the arm extending above the shoulder and upon the chest and back 
(Fig 2 ) The subcutaneous tissue, although distended with gas, presented no necrosis 
above the elbow Amputation just above the elbow seemed absolutely necessary, but 
the precarious condition of the boy seemed to contra-indicate this, while it was necessary 
to eliminate this greatly enlarged gangrenous member from the patient’s economy 
Accordingly a new piece of rubber tubing one-half inch in diameter was wrapped tightly 
around the arm at the line of demarcation and securely anchored m place (Fig 2 ) 
This procedure effectually eliminated the possibility of absorption from below this point 
The application of the tube did not in the slightest degree reduce the boy’s resistance 
which was already at the lowest ebb The gangrenous arm was wrapped in strong 
formalin gauze and securely sealed by a rubber envelope The boy was returned to 
bed without any appreciable change in his general condition The skin was protected 
by rubber cement and the wound Dakinized In twenty-four hours his pulse was no, 
his temperature dropped to lOO, and although the inroads of the bacillus aerogenous 
had been arrested, his condition was extremely bad and death seemed imminent We 
therefore ventured to give him loo c c of blood by direct method, using his mother, whose 
blood matched with his, as donor A marked anaphylactic reaction followed, notwith- 
standing which the boy made a slow but uneventful recovery 

On April 4, 1923, fourteen days later, amputation at the junction of the upper and 
middle third was completed under brachial anaesthesia without removing the patient 
from bed 

Case II — Mr L J , age nineteen, was seen in consultation with Dr S R Maxeiner, 
to whom I am indebted for the privilege of its inclusion in this report He was injured 
on May 17, 1923, by a circular saw, which cut a deep gash in the axilla The great 
pectoral, serratus and latissimus muscles were partially divided, the patient escaping 
injury to the axillarv vessels and nerves He was seen, after first aid has been rendered, 
by Dr H C Anderson, who partially closed the wound with adequate drainage The 
patient was then referred to Doctor Maxeiner at St Mary’s Hospital, where I saw him 
in consultation on May 19, 1923 Under gas anaesthesia multiple incisions over the wall 
of the chest were made both anteriorly and posteriorly A thorough debridement of all 
discolored and non-reacting muscle was made Skin flaps were dissected up to the line 
where it was estimated future amputation would be necessary and at my suggestion the 
rubber constrictor applied just beneath the origin of the flaps In this instance, Doctor 
Maxeiner suggested making several turns of the rubber tube which I believe is of 
decided advantage in the procedure as it was found at the time of the completion of the 
amputation on May 24, 1923, that the muscles, arteries and nerves had been completely 
and cleanly divided down to the bone The sui faces of the soft tissues presented a clean 
granular appearance and it was only necessary to divide the humerus, inject the nerves 
with alcohol and suture the flaps m place This patient, like Case I, has made an 
uneventful recovery 

Case III — Mrs S K was admitted to the hospital on June 6 , 1923^ seen in 
consultation with Dr George Gordon History Age, fifty-seven Jewess Patient 
began having pain in left great toe five weeks before admission This gradually became 
more severe and discoloration was noted a week before admission Her past history is 
negative except for cardiac trouble first noted about two months ago, and at this time 
there was developed speech defect, a drooping right eyelid and blindness in this eye and 
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a mask-like expression When seen in consultation the findings were blindness in the right 
eye, complete irregularity of cardiac rhythm with an apical rate of iSo and radial 140 
Moist rales were present in the bases of both lungs The left great toe showed gangrene 
with bluish discoloration and there was evidence of poor blood supply over the lower 
portion of the shin Digitalis w^as crowded tw^o days On June 8, 1923, under local 
infiltration and sciatic block an attempt was made to do a left femoral periarterial sympa- 
thectomy However, upon dissecting away the outer coat of the artery it was found that 
the lumen was completely closed by the processes of endarteritis obliterans It was there- 
fore decided that amputation would be required The sciatic nerve was identified, severed 
and blocked wath alcohol It was thought advisable not to proceed further with the 
operation at this time The patient was returned to bed Fluids were forced by hypo- 
dermoclysis and digitalis was continued during the next five days On June 13, 1923, 
her pulse was 140 Subdermal infiltration wuth novocain was made The skin was 
dissected from both anterior and posterior surfaces of thigh and turned upward 
Beneath the skin flaps the rubber tourniquet wms applied tightly without further manipu- 



Fig 3 — Case III Amputation of soft tissues resulting from application of tourniquet 

lation and the patient was returned to bed Five days later without removal from bed 
the amputation wms completed, the only lequirement being a small amount of novocain 
m the muscle tissue proximal to the tourniquet (Fig 3 ) The femoral nerve which 
had not been identified previously wms identified and blocked with alcohol The femur 
was divided without pain Dakin's tubes were inserted and the skin flaps closed loosely 
At this time pulse of patient did not go above 120 There was practically no hemorrhage 
The next day the wLite blood count was 15,000 and hsemoglobin taken at this time was 
38 per cent During the next five days there was slight sloughing of the skin flaps which 
were unnecessarily long and the wound remained clean with Dakinization However, on 
the twenty-fourth, sixteen days after the primary operation, while being changed m 
position by the nurse she suddenly collapsed Pulse became very rapid and irregular 
Temperature rose to 102 She became unconscious and did not regain consciousness 
The left arm became limp and the patient died on June 25th An autopsy could not be 
secured In the writer’s opinion this patient could not have survived the amputation b\ 
the classical method even under local anaesthesia It was thought that death resulted 
from central thrombosis 

Remarks The application of the rubber tube presents, it seems to me, 
a wide range of possibilities It gives one a shockless, painless, quickly exe- 
cuted method of dividing all the tissues of a limb excepting the bone It there- 
fore presents all of the advantages of immediate amputation without its 
disadvantages The absence of pain was a striking feature of the convales- 
cence in Cases I and II In Case III the patient ivas semi-delinous and 
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complained almost constantly as would have been the case under any form 
of treatment While one sees reports from time to time that the nerves 
should not be constricted by ligatures, etc , because of resulting post-operative 
pain, it is well-known that marked constriction of a nerve is one of the time- 
honored and effective means of producing anaesthesia The effect of this 
method upon the liability to secondary hemorrhage is more or less problematic 
The analogous use of pressure upon the vessels in other fields of surgery would 
seem to indicate that secondary hemorrhage would be less liable to occur than 
when the orthodox method is employed In these cases a rubber tourniquet 
was kept in readiness for this emergency, which however did not present 
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LACK OF OPERATIVE INDICATIONS IN ASTHMA 
AND OTHER FORMS OF ALLERGY 

By William Lintz, MD 
OF Brooklyn, N Y 

CLINIC^lL PKOFESSOn OF MEDICINE IN THE LONG ISLAND COLLEGE HOSPITAL 

The value of statistics in this connection cannot be over-estimated My 
impression always was that patients suffering fiom asthma and other forms 
of allergy, were operated upon too much, but I never realized to what extent 
until I had compiled the statistics herewith submitted. Of three hundred 
patients 304 per cent were operated upon. We must bear in mind that a 
good many of these patients were young children who have escaped the 
surgeon’s knife thus far, only because they have not lived long enough An 
even larger gioup of patients have thus far escaped operations because as 
yet the doctors have not succeeded in overcoming their fears or convincing 
them that they really will be benefited by operative procedure I dare say 
befoie the life’s cycle of these thiee hundred patients is over, the 304 per 
cent operated upon will be materially increased, by recruits gained from 
the last two gioups Yet not a single patient was cured by any of these 
opeiations Sometimes the shock of an opeiation in these patients will so 
alter the autonamic nervous system which is really at the bottom of this 
disease,' that a temporary improvement will be obtained The surgeon need 
not congratulate himself, however, that this particular operation was indi- 
cated, any other operation would have accomplished the same result Even 
m these rare cases, I believe surgery is not indicated 

Table I 

Total No of Cases . 300 

Operations performed — 


Appendectomy 

17 Throat 

33 

Miscellaneous 

29 Nose 

28 

Female generative organs 

13 Angio-Neurotic-cedema 

I 

Total No anatomical 
operations 

121, or 40% Combined operations 

17 

Total No patients operated upon 104 or 304% 

As Table i indicates the operations anatomically only, and does not in- 


dicate when the patient was operated upon repeatedly in the same region, 
the actual number of operations performed is really much greater One pa- 
tient was operated upon the nose and sinuses thirteen times, and yet is 
listed as only one The operations by the dentist on the mouth removal 
of teeth operations for pyorrhcea, etc , 111 an effort to cure asthma, these 
opeiations aie not listed. 
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Table II 


Throat Operations 

Nose 

Appendix 

Female Genitalia 

Miscellaneous 


Throat 

0 

5 

0 
0 

1 


Nose 

5 

0 

I 

1 

2 


Appendix 

3 

2 

0 

3 

0 


Female 

genitalia 

0 

I 

3 

0 

0 


Miscellaneous 

1 

2 
0 
0 
0 


Out of 104 patients, 17 had more than one kind of an anatomical operation 
The above table shows this combination 


NOSE AND THROAT 

Operations on the nose and throat, and sinuses seem to be by far the most 
popular operation m allergy, particularly m the manifestation of asthma, and 
hay-fever Fifty-six patients or 18 7 per cent in our senes of three hundred 
cases underwent these operations, a good many of them more than one time 
One patient was operated upon thirteen times In fact in this region 
multiple operations seem to be the rule rather than the exception Patients 
told me repeatedly, that the reason they have not as 3'et consented to this 
fashionable operation, was because they knew that one operation meant more 
m the future From my experience I believe they are right When the 
patient is not relieved, as he is sure not to be, by the operation of the first 
surgeon, he tries another, who finds further indications for operations The 
result IS that the more surgeons they see the more operations they have The 
popular operations in this region are particularly tonsillectomy, adenoidectomy, 
turbinectomy, operations on septum, spurs, polyps, and sinuses 

I believe that the great majority of these patients belong to the group of 
status-thymo-lymphaticus and normally have an hypertrophy of all the 
lymphatic tissue and should be left alone Very often the operations on the 
nose and throat m these patients take on a wholesale character, every member 
of the family is operated upon The removal in these cases of hypertrophied 
tonsils does no good It is surprising to see how the indications for operation 
in this region disappear - if j’^ou relieve or cure the asthma b)'^ means of 
allergic principle, 7 e , determine the allergm, eradicate it, if this is impossible, 
desensitize the patient Only one patient was relieved of the asthma 
for a period of three years, a few for a few months, the rest not at all 
Many patients gave a history that nose and throat operations aggravated 
their conditions 

I am very well acquainted with the theories that prompt surgeons to under- 
take operations in this region for the relief of asthma and haj -fever removal 
of focus of infection, and reflex irritation, source of sensitization, increase 
breathing space, etc Practically, however, this does not work out, because 
the patients are not benefited by these operations As the result of my 
experience, I believe that operations on the nose and throat for the relief of 
any of the manifestations of allergy should be completely abandoned 
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Table III 

The numbe) of operations per formed on the three hundred patients by the time 
they reached certain ages 


No operations No operations 

Age performed Age performed 

anatomically anatomically 

0-9-14 40-49-29 


10 - 19 - 10 
20 - 29 - 28 
30 - 39 - 21 


SO - 59 - 5 
60 - 69 - 0 
Age unknown - 4 


120 Anatomic 


Angioneiii otic (Edema One patient was operated upon An incision was 
made into the swelling which occuried at the side of the nose and beneath 
the eyes When this recurred some time later at the same place, it was quickly 
relieved by adrenalin injections I know of another case where a laparotomy 
for intestinal obsti action was performed for angioneurotic cedema of the 
small intestine Angioneurotic oedema may occur not only anywhere on 
the surface of the body, but also m any of the hollow or solid ^ visceia 
Female Genet ahve Otgans Thirteen women out of 167 female patients 
had opeiations on the female generative oigans The operations were mainly 
for the various benign tumors which occui in the ovary and the uterus, cysts, 
fibroids, etc The removal of these tumors, as well as the eiadication of 
inflammations and infections existing in the ceivix, tubes and pelvis, did not 
m the slightest degree favorably influence the asthmatic attacks of these 
patients The characteristic feature of these patients was that their asthma 
was aggravated at the menstrual period The operation was undei taken not 
only for the relief of the pathological condition existing in the pelvis, but also 
with the hope of favorably influencing the asthma The lationale of the 
procedure was that the pathology in the pelvis reflexly produced the asthma 
I have yet to see a single case of true bronchial asthma cured by any operation 
on the female genitalia Operations on the female generatne organs, for the 
cme of asthma, should be abandoned Table IV shows the combination of the 
various manifestations of allergy as they occui red in our three hundred 
office patients 


Table IV 


Asthma 
Hay Fever 

Allergy of the gastro- 
vitestmal tract 
Allergy of Skm 

Asthma alone 
Hay Fever alone 
Allergv G I tract alone 
Allerg\ skm alone 


No of cases 

Asthma 

Hav fever 

Allergy 
of the 
gastro- 

Allergj 
of the 

237 

56 

intestinal 

tract 

49 

skm 

59 

82 

56 


33 

26 

95 

49 

33 


59 

104 

59 

26 

59 



ri8 

6 

II 

4 
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Appendectomy Seventeen out of these three hundred cases (6 per cent ) 
had appendectomy performed Several times that number were repeatedly 
advised appendectomy but refused In none of the cases was appendectomy 
undertaken with the idea of curing or relieving the asthma although 
Gutman ^ claims that a chronic appendicitis may reflexly, by irritating the 
vagal teiminations, give rise to attacks of asthma To prove his point he 
presses over McBuiney’s point and elicits m these cases attacks of asthma 
By appendectomy he cures his asthma I could obtain no such results by the 
former method or in the latter cases The reason why appendicitis is so 
frequently diagnosed in these allergic cases is due to the fact that no matter 
from what form of allergy the patient is suffering gastro-intestinal 
symptoms are a conspicuous manifestation Ninety-five patients of oui group 
showed definite allergic manifestations of the digestive tract This consisted 
of abdominal pain, distention, sour eructations, belching, constipation or diar- 
rhoea, nausea and vomiting Tenderness in the right iliac fosscC is a veiy fre- 
quent occurrence in these cases It is evident that these symptoms may 
be readily mistaken for appendicitis The lack of abdominal rigidity and 
a definite history of allergy is a great help m excluding appendicitis I have 
repeatedly, promptly eradicated all digestive disturbances of years’ standing 
by merely determining by skin tests the noxious agent and eliminating the 
allergic food from the diet Operations in these cases fail to relieve the 
gastro-intestinal symptoms 

The appendix is removed indiscriminately for a multiplicity of diverse 
conditions A thorough stud)' before operation would have saved these 
patients needless surgery Any and all of the various manifestations of 
alleigy is very frequently associated with indigestion and right-sided pain 
Miscellaneous Operations Twenty-nine (9 66 per cent ) patients were 
operated upon for miscellaneous conditions These consisted mainly of her- 
nias, hemorrhoids, duodenal ulcers, tumors, abscesses, etc , these operations 
were not undertaken with the object of relieving the various manifestations of 
allergy Two hundred and thirty-seven patients out of our series of three 
hundred cases had asthma In a good many of our cases the continuous 
straining and coughing and the venous stasis which accompanies asthma was 
responsible for the hernia and hemorrhoids I believe that this explains the 
rather high number of miscellaneous operations in this disease as compared 
to other chronic non-operative diseases To my mind all these operations 
were perfectly legitimate and should have been perfoimed 

CONCLUSIONS 

(1) A large number (304 per cent) of asthma and other forms of 
allergic patients are operated upon Most of these operations are needless 
and useless 

(2) Nose and throat operations are the ones most frequently performed 
The benefit derived from these operations is negligible, and should be aban- 
doned for the cure of asthma and hay-fever 
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(3) Indigestion of allergic origin is frequently mistaken for appendicitis 

(4) Patients who were opeiated upon the pelvic oigans failed to deiive 
a cure or the slightest benefit fiom their asthma or hay-fever 

(5) As these patients were operated upon not by any one surgeon, 01 in 
any one hospital, but by surgeons and hospitals geneially, the final results 
justify the conclusions that we have no operation up to date which will cure 
or even benefit asthma or hay-fever. 

(6) It may be argued that these cases represent only the operative failures, 
those cured I do not see This reasoning is fallacious since none of these 
operations render the patient immune from further sickness I would ha\e 
obtained from patients the definite history that operation eradicated asthma or 
hay-fever Thus far I have obtained no such history 
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-PHILADELPHIA. ACADEMY OF SURGERY 


Stated Meetmg Held February 4, 1924 


The President, Dr John H Jopson, m the Chair 


AN AUTOGENOUS CONTROL OF THE OPERATION OF SYMPATHECTOMY 

Dr Henry P Brown, Jr , presented a man, forty-one years of age, who 
was admitted to Doctor LeConte’s service at the Pennsylvania Hospital on 
February 14, 1922, complaining of constant pain in the left great toe which 
had been present for three or four months before admission During the 
four weeks preceding admission there had been swelling of his foot He was 
a well-nourished, well-developed man, showing no demonstrable pathological 
changes aside fiom the condition of his legs 

The pulsations in the femoral arteries were palpable below Poupart’s 
ligament on each side No pulsations could be felt in the popliteal, anterior or 
posterior tibials on either side The toes of the left foot were of a dusky 
pinkish color, and pressure showed a slow filling of the capillaries The 
discoloration was more marked in the great toe, and it was in this one that 
the pain was most severe The change in color extended to the mid-metatarsal 
region The toes of the light foot showed the same type of discoloration as 
on the left, but to a much less degrde, and there was no pain on this side 
February 24, 1922, under nitrous oxide aniesthesia, Doctoi LeConte per- 
formed a sympathectomy on the left common femoral artery without encoun- 
tering any technical difficulties 'the relief from pain in the toe followed 
almost immediately, and m the course of a week or ten days there was a 
decided improvement in the circulation of the foot, to such an extent that it 
appeared even better than the right one 

In view of the fact that such an improvement had followed sympathectomy. 
Doctor LeConte urged the patient to allow the right artery to be operated 
upon, but this permission was refused for reasons best known to the 
patient himself 

Upon his discharge, March 24, his condition was recorded as being very 
much improved on the left side, and unchanged on the right 

In January of 1923, ten months after leaving the hospital, he was read- 
mitted, complaining of pain and discoloration in the right great toe, and exam- 
ination showed that gangrene had already appeared in this toe and the others 
of the same foot were of a dusky pinkish-blue coloi The left foot showed a 
moderate discoloiation extending to the mid-metatarsal region, but not nearly 
as marked as on the right side, and it was free from pain He said that the 
left foot, the side upon which he had been operated, had been fiee from pain 
ever since his operation He was extremely anxious to have a sympathectomy 
done on the right side, but in view of the fact that gangrene had already 
appeared in the great toe on this side. Doctor LeConte did not entertain much 
hope of relieving his condition It was decided to give him the benefit of 
the doubt, and accordingly a sympathectomy was performed on the right 
femoral artery, just below Poupart’s ligament, January 27, 1923 On expos- 
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ing the arteiy it was seen to be ver}^ sclerotic and the phenomena of contrac- 
tion of the vessel after removal of its adventia, as mentioned by LeRiche, 
was easily demonstrated 

The relief from pam was almost immediate, but it was not followed by 
the improvement of the circulation which had followed operation on the left 
side The gangrene of the light toe progressed and a line of demarcation 
having foimed, it was amputated without an ansesthetic March 6th Patho- 
logical examination showed almost complete obliteration of the vessel and 
great thickening of the walls 

By Maich 12, six days after removing the great toe, the gangienous 
process had involved the second and third toes, and amputation of the leg 
was advised March 22 this was done, the leg being removed at the junction 
of the middle and lower thirds The notes at the time of opei ation state that 
theie was practically no bleeding The patient had insisted upon saving as 
much of the leg as possible, hence its removal at the lower rather than the 
upper third Pathological examination of the tibial vessels showed marked 
thickening of the intima, but no fibrosis or calcification One isolated portion 
of the doi sails pedis showed a lesion of the arterial wall m the form of a cir- 
cumscribed aiea of necrosis, involving the intima and media There was 
actual caseation m the periphery of this lesion and a diffuse collection of 
polymorphonuclears in its centre 

Apiil 22, the notes state that the flaps weie sloughing but the patient’s 
morale was much improved He had been having attacks of maiked 
depression The sloughing giadually subsided and the stump healed over 
with granulation tissue, till at present, February 4th, theie is a small granu- 
lating area approximately one and a half by two centimeties in extent 

The progress of the left foot has been most interesting Upon two or 
three occasions during his piesent stay m the hospital the discoloration has 
become quite marked, lasting over a period from one to two weeks At one 
time after wearing a shoe which was slightly tight, it appeal ed as though the 
toes would become gangrenous With rest in bed, howevei , and constant heat 
(electric light) to his foot, the condition greatly improved At piesent he 
spends most of his time m a wheel chan and on crutches, and as you can see, 
the foot is in fairly good condition 

This is the first case to come under their obseivation in which they have 
had what might almost be called an autogenous control of the opei ation of 
sympathectomy While they have not had a sufficiently laige number of cases 
of sympathectomy at the Pennsylvania Hospital to wan ant drawing any con- 
clusions, yet they feel that this opei ation has been an impoitant factoi in the 
preservation, up to this time, of the left foot of this man Whethei the 
improvement will be permanent or not, at the present time they have no means 
of telling 


CERVICAL LYMPHADENITIS SIMULATING A TUMOR 

Dr Astley P. C Ashhurst presented a further repoit m the case of 
the patient who was shown at the meeting of the Academy, Octobei i, 1923 
(Annals of Surgery, 1924, vol Ixxix, p 133) This patient returned to 
the Episcopal Hospital in January, 1924, and a few indolent Ij'mph-nodes 
adjacent to the scar of the operation on the left side of the neck were excised 
Histological examination of these, and further examinations of the original 
specimen by Dr C Y White, failed to re^eal any indication of malignanc}, 
as suggested by Doctor Nassau in his discussion of this case Doctor Wlntc 
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found merely chronic inflammatory tissue without evidence of an) specific 
histological changes 

PROSTHETIC APPLIANCE REPLACING ONE-HALF OF LOWER JAW 

Dr Gcorgc M Dorrance presented a man who after having been oper- 
ated upon twice by the late Dr Francis T Stewart for multilocukr cyst of 



Fig I — Prosthetic appliance for replacing one-half of lower jaw 

jaw, first operation, nine jears ago, and second operation seven years ago, 
in both of which operations the cysts were excised by the intrabuccal route. 





Fig 2 — Prosthetic appliance for replacing one-half of lower jaw 

had de^ eloped recurrence one }ear ago Upon examination s^x months ago, 
practical!} all of the left half of the lower jaw was m^ohed X-ra} studies b} 
Doctor Dassell confirmed the diagnosis Patient was operated upon several 
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months ago and brought before this Society At that time the impoitance of 
leaving intact the genio-h3^oid muscles on both sides was pointed out This 
patient is now perfectly comfortable and is able to masticate his food, with 
appliance which Doctor Dorrance demonstrated (Figs i and 2) The pnn- 
ciple of the apparatus is the old double incline plane 

MOBILIZATION OF ANKYLOSED JOINTS 

Dr W S Baer, of Baltimore (by invitation), addressed the Academy 
on the question of the pioduction of motion m ankylosed joints, joints which 
are leally ank}dosed and where the fibrous tissue is so dense in amount that 
no motion is allowed and not joints which aie only paitially ankylosed and 
in which vaiious methods may give good results The subject narrows itself 
to one of aithroplasty For arthroplasty at first many things weie used as 
interposing substances between the joint surfaces so that the bone would not 
grow together again , both organic and inorganic substances were used and 
both living and dead material Nowadaj^s only three methods ot pioducing 
arthroplasty are m use interposition of fascial flap fiee transplant, inter- 
position of fascia and fat transplanted with living pedicle attached to it, or 
by organic material 

The membrane which the speaker had used for leasons he had demon- 
strated is made up of pig’s bladder, chromicized to remain in situ fifty or sixty 
days It does not make any difference which material is used , the free fascia, 
the fascia and fat with the pedicle, or the membrane The pathology is 
the same 

It IS said that free fascia when transplanted dies and that fasc-ia and fat 
with the pedicle dies, but pigs’ bladders do not have to die In the inter- 
position it is a question of the production of connective-tissue cells, which 
after a while show no tendency to unite with the layer on the opposite side 
of the joint 

Arthroplasty was first done on a senes of cases in which it was done m 
the hope of saving life Consequently, these first were for ankylosis of the 
jaw, congenital, or produced from disease at an early period of life, where 
disuse of the joint occurred and where the child could not be proper!}’’ nour- 
ished because it could not swallow But now arthroplasty has been solved 
for practically all parts of the body unless it be the knee-joint and the small 
joints of the hands and feet 

The knee-joint offers a problem which is gradually, although not ret 
completely, solved The intimate anatomical relation of the tendons of the 
small joints of the body makes it difficult for arthroplasty because the lange of 
motion IS small and the tendons are so close to the joint that one is apt to get 
adhesion between the tendons and the small joints But in all such joints 
as the jaw, shoulder, elbow, ankle, and hip, aithroplasty has come to staj 
It IS a proper operation m which one can almost with certainty predict 
the result 

The speaker then reported the results obtained by him during a period 
of about 15 rears, comprising about 250 cases of arthroplast} on \arious 
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joints of the body Being enthusiastic over the treatment, he had tried it on 
man}’- tubercular cases which had failed, so that the result is not so good 
as if he would take only the last five or six years The general result 
howe\er, has been good serMceable motion being obtained in 78 pei cent 
of the cases operated on At one time he had trouble with the pig’s bladder 
material because he had not learned to what extent chromic acid was eiulsed 
from certain joints That membrane which he now uses lasts onlj fifty 
da}S, and he had rarely had evulsion since of the membrane He prefers to 
use the membrane because he thinks it is easier than the fascia also it is 
alwajs put up and read} for use and is the same consistency throughout 
Sometimes when one removes fascia one has to take a larger piece than is 
needed in order not to interfere with some part of the anatomy, also a 
hernia in the fascia lata is not an unheard of thing 

In his senes there are 46 cases of true ank}losis of the jaw, with one 
failuie and one death — a case he should not have tackled, a child with con- 
genital s}nostosis clear down to the molai teeth Tvo other children died 
of the same thing The child only veighed 3 pounds, although a year old, 
and the operation failed In the other cases the result was peifectl} satis- 
factory, -whether single or double jaws The mode of operation was simply 
a small incision underneath the zygoma All one has to do is to be careful 
in the retraction not to pull too hard on the branches of the smallei neives 
There was some temporary fascial paralysis in 18 per cent of the cases, but 
never a permanent paralysis The next thing is to divide down the masseter 
muscle in a longitudinal manner and expose the bone Make an incision in 
the periosteum and sho^e back on both sides, the operation being done sub- 
periosteally, leaving the branches of the temporal muscle Sometimes the 
cond}le and the coronoid piocess are both involved If the condyle alone is 
invoked, take it off, but if both are involved, remove both pieces of bone, 
done subperiosteally, there is no danger of hemorrhage The membiane is 
drawn directly around in a purse-string fashion and the skin closed up and 
the operation is finished He never does two sides at one sitting and usually 
allows three weeks to elapse before doing the second stage 

In simple cases of undershot jaw, the chin is deflected to one side The 
patients feed themselves In some cases will be noticed a slight paresis of 
the facial nene on one side, showing the eje also more open than is normal 
In one case arthritis had developed late in life At the age of eighteen 
following the infection of a tooth, it, the infection, went to the jaw and 
surrounding structures Sometimes people go through life with ankjlosed 
jaws and when the} go to ha^e their teeth fixed, discover that the work can 
not be done because their mouths can not be opened He had operated on 
both jaws for arthritis deformans with the result that fiie }ears later the 
man had the same amount of motion which we secured bi operation 

In cases of ank} losis of the shoulder and elbow Three cases of ankylosis 
of the shoulder in his series had resulted in tvo successes In eight cases 
of ank} losis of the elbow there were 72 per cent with good motion, one 
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case had a double ankylosis of both elbows This case was operated on by 
Doctor Bennett and himself, he doing one elbow and the reporter the other. 
Five weeks after the second operation, the man can come up to almost normal 
level in pronation and supination 

The difference between resection and arthroplasty is the gieatei stability, 
the gi eater power and the moie normal action in the joint itself secuied by 
ai throplasty Of com se one can get good strength from resection of the elbow 
and good results but always theie is lateial motion and the result is not 
good cosmetically 

Ankylosis of the hip- joint is another question and in ceitain cases one 
will almost always be able to guarantee that normal function m the joint itself 
will be obtained He would avoid interfering m tuberculous cases because 
only fifty per cent of cures had been obtained in tuberculosis of the hip, 
while in the other fifty per cent one probably lights up the tuberculosis again 
m doing arthroplasty 

He would not operate in cases of hip disease due to infectious arthritis 
One is not sure in arthritis defoimans that the disease is ovei 

The proceduie advocated by the speaker is the incision from the anterior 
supeiior spine around the trochanter to the sacro-iliac notch. The trochanter 
IS cut with a broad chisel Sometimes it is hard to tell where the acetabulum 
begins and one has to guess at the point where the ileum stops because there 
IS new bone Sometimes one does the arthroplasty on the end of the bone and 
sometimes on the ileum itself Generally, one finds some small line of cleavage, 
and can chisel m between it and the acetabular cavity itself Then sepaiate 
and dislocate the head of the bone fragments, and file off the head until it is 
perfectly smooth and having done that, cover the head with the membrane 
entiiely and sew the membrane into the fibrous tissue along the lines of the 
trochantei , replace it m the fragment, turn it down near the shaft and close 
the wound pei fectly with silver wire He leaves it in for six, eight or nine 
weeks as the case may warrant He puts the limb m extension on a Thomas 
splint At the end of three weeks this is removed and the patient is allowed 
to walk at the end of another week Massage and hydrotherapy then are used 
There have been m the hip cases 32 patients with Neisserian infection with 
90 per cent of cures , by that he meant flexion of 60 degrees was secured 
These cases lend themselves very well to arthroplasty, but they should not 
be opeiated on unbl one year after the acute process is over 

Septic cases are much more difficult than those with gonorrhceal infection. 
They veiy often have marked scai tissue Treatment m these cases is diffi- 
cult and the leasons to his mind is the one which has not allowed him to 
go further m the knee-joint than he has up to the present In the elbow 
cases, motion is the great thing, m the hip-jomt, motion and stability are 
necessary, but in the knee-joint, stability must be had and also good motion 
He dnides the knee-joint cases into three groups those with fibrous ankylosis 
between the patella and tibia and betrveen the femur and tibia, those with bony 
ankylosis in one or the other, and those with complete bony ankylosis In 
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the fibious ankylosis one can usually procure fairly good joints He had 
gotten motion in about 8o per cent of the knee-joints of this type His own 
cases show only 22 per cent of good motion where complete bony ankylosis 
had occurred The knee-joint question is not so much the solving of arthro- 
plasty as it IS the solving of the question of interference with the soft parts 
In association with the operation of arthroplasty he had been lengthening the 
triceps muscle by suitable incision and m sewing up he did not bring the 
quadrilateral muscle up to where it was before , he also takes out all the scar 
tissue around the joint itself If it is left, motion is interfeied with 

In conclusion he said that arthroplasty of the shoulder, jaw, elbow and hip, 
IS an operation that can be perfectly well offered to the public Arthroplasty 
m the knee-joint is still in the state of solution but becoming better and 
better every day as one lecognizes difficulties in the periarticular tissue The 
small joints should not be subjected to arthroplasty 

Dr Astlcy P C Ashhursi said that he would not attempt to compare his 
results with Doctor Baer’s, as he has had so many more cases excluding 
arthroplasties of the jaw, for ever)' one of his own cases of arthroplasty 
Doctor Baer has done ten, 200 to 20 His own results had been as follows 


Arthroplasty 

Total 

Good Bad 

Per cent 

Elbow 

8 

5 

3 

375 

Hip 

8 

4 

4 

50 

Knee 

4 

2 

2 

50 


20 

II (55%) 9 

( 45 %) 


Total 

Good 

Bad 

Excision of elbow (ankylosis, etc ) 

8 


7 (87 5 %) 

I ( 125 %) 



Total 

Good 

Fair Unkno\\n 

Reconstruction of hip (pathological dislocation) 

12 

10 

I I 


In arthroplasty of the elbow, after doing a number with very good lesults, 
he had several in succession m whom ankylosis recuired, so that he had 
about given up this opeiation in favor of excision, m spite of the partiality 
he might be expected to feel for the method of operation described by himself 
in 1915 In arthroplasty of the hip, the four failures were all on the same 
patient (two operations on each hip) , but the four good results, in patients 
carefully selected, were so satisfactory that he regards it as an excellent opera- 
tion He had done only four arthroplasties of the knee Doctor Baer says 
in cases with bony ankylosis he secured good results in only 20 per cent of 
his patients Doctor Ashhurst had had two good results and two bad 

The speaker then presented five patients who had undeigone either arthro- 
plasty of the elbow or hip, also lantern slides for the purpose of showing 
why excision of the elbow is as good as arthroplasty in most cases, and why 
reconstruction of the hip is more generally applicable than is arthroplasty As 
Doctor Baer says, the indications for arthroplasty, in the case of any joint, aie 
very limited , and therefore he must exclude a large number of patients who 
are entitled to relief at the surgeon’s hands No joint in which the normal 
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contouis of the bone ends are lost is suitable for arthi oplasty , whereas exci- 
sion of the elbow and reconstruction of the hip will give very useful limbs 
even when the joint has been utterly disorganized and deformed In the knee, 
where the results are so very uncertain, even in Doctoi Baer’s own experience, 
the decision to attempt arthroplasty is very difficult to make, even when the 
suitable case presents itself. 

Dr Deforest P Willard said that tuberculosis is distinctly a contra- 
indication to an attempt at arthroplasty, although m ceitam cases one has 
to operate in spite of it Any acute or subacute infection duiing the time of 
Its occurrence, any joint with marked destruction of the bone or of the soft 
parts, offeis a poor seat for arthroplasty The ideal case is one in which 
the ankylosed process has remained very closely localized m the joint itself 
such as arthritis or traumatic or pathologic origin Another side not brought 
out and one of distinct importance is the after-treatment Arthroplasties do 
not get well of themselves They need courage on the part of the patients 
and the doctors , they need massage to bring back musculature and exercise 
to prevent further ankylosis. I think more can be done with active exercise 
than by simple passive motion of the joint If the patient assists the surgeon, 
the end result will be better than with passive motion There is the question of 
partial recurrence of limitation of motion after four or six months’ periods. 
Many cases have marked improvement during four to six months and then 
there is distinct return of limitation of motion, not to the degree before 
aithroplasty but a distinct cutting down of motion 

Dr Robert H Ivy said that most of the patients with ankylosis of the 
mandible that he had seen had been remarkably well nourished and stated 
that they could eat practically a normal diet In operating for this condition 
he preferred the curved incision of Blair Being largely within the hair-line 
It leaves less visible deformity, is less likely to injure facial nerve fibres to 
the occipito-frontalis and orbicularis palpebrarum, and affords easy access to 

a pedicled temporal fascia flap, if desired, to interpose between the cut 
bone surfaces 

FRAGILITAS OSSIUM 

Dr George W Wagoner read a papei on the above subject (Idiopathic 
s eopsathyrosis), for which see Annals of Surgery, July, 1924. 
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Stated Meeting Held Fehnaiy 15, 

The President, Dr Eugene H Pool, in the Chair 

OPERATIVE STEPS IN REMOVAL OF ADVANCED CANCER OF STOMACH 

Dr Willy Meyer presented a man, sixty-four years old, who had come 
under his care with a very far advanced cancer of the distal two-thirds of 
the stomach, causing a stiicture of the pylorus There had been pain shortly 
after the ingestion of food for the last four months, no vomiting, loss of 
weight, but good appetite and bowel function Examination showed a palpable 
growth m the epigastrium Analysis of stomach contents proved the presence 
of a carcinoma with food retention The X-ra3'S corroboiated this finding 
large lesidue after six hours with the stomach palpably distended for 
several inches 

Operation was indicated on account of the continuous seveie pain Per- 
mission was obtained from the family to add an operation on the costal aich, 
should this become necessary in order to leach healthy parts December 26, 
1923, median incision Stomach widely infiltrated, with multiple cancerous 
metastases in lesser and major omentum, liver, hepatic ligament and parietal 
peritoneum Proximal third of stomach fiee of tumor, gieatly distended, 
elastic Gastro-enterostomy alone possible On lifting omentum plus trans- 
verse colon, it IS seen that the tumor has trespassed upon the transverse colon 
and its mesocolon Onty anterior gasti o-enterostomy is feasible , but the 
pouch IS away up under the iibs Addition of transverse hoiizontal incision to 
the tip of the left eleventh nb, with raising of costal arch according to 
Marwedel, as desciibed by Doctor Meyer in the Join A M A , Octobei 6, 
1906, p 1059 This gives splendid access Careful gauze tamponade, as 
stomach seems filled to capacity in spite of prolonged pre-opeiative lavage 
Small puncture with knife, exit of whitish, thick fluid m shape of a spurt 
Suction unsuccessful, gradual mechanical emptying of stomach pouch, its 
wall appears brittle, moie than one-half inch thick Suture anastomosis out 
of question, use of Murphy button only chance With some difficulty the 
anastomosis with a long loop is peifected in front of the tiansverse colon and 
a part of the jejunum is stitched over it b}'^ means of two mattress sutures, 
the entire field is then covered with omentum , closure 

First daj^s of convalescence somewhat stormy on account of continuous 
vomiting, improved by repeated lavage, then uninterrupted lecovery with 
total cessation of previous pains Button dropped into stomach, as expected , 
it IS there still to-day, seven weeks after the operation, as radiographs 
show (Presented ) 

A few points of interest stand out conspicuously in this case 

I Even in far-advanced cases of caicinoma of the gastro-intestinal tract, 
in the presence of great suffering of the patient, the operation should not be 
a mere exploration and the abdomen closed without an attempt being made to 
bring help He had seen patients of this type live for six to eight months and 
longer in comparative comfort before they died 
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resection of the upper rectum for obstructing carcinoma 

2 In order to give the surgeon a free hand pel mission for an additional 
operation -ch opens the vault of the 

*“^'Murphy’s button alone can accomplish a successful anastomose in an 
emereency Wthe one stated above Its use was cleaily indicated here In 
anterwr gastro-enterostomy it will probably diop into the stomach However, 
7 TZt\n absolutely unwelcome guest, the organ after a while gets used 

The patient is greatly improved and relieved of his former pain His life 
will be prolonged and has ceased to be a burden and misery to him 

RESECTION OF THE UPPER RECTUM FOR OBSTRUCTING CARCINOMA 

Dr Willy Meyer piesented a woman, thnt)-five yeais of age, who was 
piesented before the New York Surgical Society on March 2, 1922 (see 
Annals of Surgery, December, 1922, p 795, wheie details can be found) At 
that time Doctoi Biewer expressed the desire to see the patient piesented again 
three years after opeiation The time elapsed is now two yeais and nine 
months The operation was done m May, 1921, the combined method being 
employed, without pielimmaiy cEecostomy, when a thoiough clinical examina- 
tion plus radiogiaph had shown the piesence of a cauliflower-growth m the 
uppei lectum Left pen-rectal incision, ligation of anteiior mesaiaic aiteiy 
right beneath the giving-off of the left colonic alter}'’ tumoi , the size of a fist, 
was found at the bottom of Douglas’ pouch, attached to the posterior wall 
of the uteius and left appendages It was bluntly loosened and fieed all 
around, sacral cavity enteied, tempoiary gauze tamponade on eithei side of 
gut, layer closure of abdominal wound Patient transferied into knee-elbow 
posture , long incision in middle line above anus , excision of coccyx and low- 
est poition of sacium, bilateral ligature of median liemorihoidal artery , gauze 
tampons, put in before, extracted from below; gut freed and pulled into 
wound with great ease, closure plus drainage of peiitoneal cavity, aseptic 
resection, leaving a lectal stump of about four inches, with the sphincter 
muscles, gentle stretching of latter, excision of mucosa and invagination of 
inverted pioximal end through this canal, careful stitching 111 place, dressing 
Two and a half days later fiist change of dressing, closed, projecting stump 
gangrenous, as expected, a fascia necrosis following, extending above sphinc- 
ters, gradual recoveiy A long-persisting fistula has closed To-day the 
patient is m perfect health and m full control of her sphmcteric appaiatus 

A second, similar, but more advanced case in a female, fifty -three years, 
nas operated upon in the same manner m June, 1922, again without primary 
ciecostomy Here the left appendages were more extensively adherent, but 
geneial condition forbade simultaneous hystei ectomy , a sacral anus was 
ormed, malignant pelvic infiltration was oveicome latei by deep X-iav treat- 
ment ^ Patient is in good condition so far, ^ 

Examination of the tumor in both instances showed adenocai cmoma 

ine obseivation of the two cases suggest 

wisdom of letammg the lower portion of the lectum wherever this 
Dortinn distal end of the tumor is well above the anus, the lowest 

contiminnc ^ Saved, otherwise only the sphmcteric apparatus 

ening continence^ during convalescence helps m strength- 

awbght! noreveT to have the proximal stump project, nor to dose it 
S L not even for twenty-four hours, because with the reduced nutrition 
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the subsequent distention favors acute gangrene It seems advisable to 
amputate the gut in front of the anal ring after it has been carefully stitched 
in place 

3 To keep the patient in the lateral posture for the first days, in order to 
avoid pressure upon the intestine that was pulled down 

Dr George E Brewer said he was very much impressed with the case 
of cancer of the stomach on account of the great advance the disease had made 
before operation and the immense relief brought about by the operation He 
had rarely seen such relief as that, but some 3;ears ago he had had a case in 
which the patient gained twenty pounds within seven oi eight months As to 
the rectal case, he had been anxious to see it because when it was first reported 
by Doctor Meyer it had been doubtful if the patient would be alive three years 
afterward, and Doctor Meyer was to be congratulated on the excellent result 
These as a class were most unfortunate cases, and the speaker knew of none 
he dreaded operating on more Out of 8 i cases he had had only four that 
had gone over four years The first one, operated on seven years ago was 
well to-day , one was well for six years , and one for four years , then devel- 
oped metastasis in the fifth year and eventually died five years and four 
months after operation All of the patients that recovered were under forty- 
one years of age 

Doctor Meyer, in closing the discussion, said he had done this raising 
of the costal arch three times and had seen the patients make an uneventful 
recovery In a case like this one, the full exposure of the proximal portion 
of the stomach could be made in no other way because it was far beneath the 
ribs within the vault of the diaphragm The raising of the arch is best done 
with the help of an additional transverse incision to the tip of the left eleventh 
rib Between the transverse fascia plus peritoneum on the one side, and the 
rectus muscle on the other, the surgeon quickly and easily advances bluntly 
toward the costal arch Branches of the internal mammary artery should 
be preserved if possible Then a curved elevatorium is pushed around the 
broad seventh rib cartilage and the latter divided close to the sternum, out- 
wardl}^ the seventh to tenth cartilage is cut with the knife in front of the bony 
rib The skin-muscle flap having been replaced downward, the surgeon’s 
hand takes hold of the costal arch and pulls it up, when the divided portion 
will yield, sometimes with a peculiar grating noise, and good access can be had 
up to and posteriorly of the cardia Others mobilize the costal arch by 
cutting across below the left twelfth rib well into the belly of the latissimus 
dorsi, dividing only soft parts The raising of the costal arch should be 
practiced more frequently It will allow radical work m cases seemingly 
inoperable at first In this case this patient’s life was not worth living, he 
had so much pain after every meal that he preferred not to eat To-day he 
has no pain , enj03’-s his meals, in fact Often the patient has a peculiar sensa- 
tion while eating, evidentl3'’, when the button has dropped against the anas- 
tomotic opening The patient then lies down for a moment or two after 
which he can continue his meal The point of emphasis is that the surgeon 
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should not simply close the abdomen when exploratoi} incision has shown 
far -advanced caicmoma, and call the case nioperable, but should endeavor to 
bring about relief 

The rectal case presented had a sinus alongside the sacrum foi two years 
She had it taken care of with tampons until at last the sinus closed She is 
now perfectly well and has full control of her bowel movements 

RESULT OF AN OPERATION FOR THENAR PARALYSIS OF THE IHUMB 
(EXTENSOR-FLEXOR-FLEXOR-PLASTY) 

Dr H. H M Lyle presented a giil, ten years old, who at the age of 
two, while crossing to Scotland with her mother, was almost washed over- 
board In saving her, the left arm was forcibly jerked After this accident 



Fig I — Before operation The left hand is underdeveloped, its thumb is much shorter than 
the right The hand shows a characteristic flat palm with atrophy of the thenar and hyper- 
thenar eminences and absence of the thenar creases Note the helpless position of the thumb as 
it lies m the same plane as the other digits Note the slight ulnar contracture tendency in the 
ring and little finger of the left hand 

hei left hand appeared to be useless for grasping and holding objects and she 
cai I led hei elbow in a flexed position The Ship’s Doctor said “ It was a 
stiain that the child would soon outgrow ” Unfortunately the mother took 
pneumonia and died, so our subsequent histoiy is a blank until the father 
returned fiom the war one year later He found that the elliow disabiht} 
had disappeaied, but the hand was still useless The father took the patient 
to a specialist, who said, “ that time alone would heal the paralysis ” That 
was seven years ago There has been no impiovement No history of fever, 
acute illness or anterio-poliomj’-elitis could be obtained 

On Januai} 14. 1924, this patient was admitted to Doctor L}le’s service 
at St Luke’s Hospital for opeiation On examination the left hand showed 
a marked atioph} of the thenai eminence some of the hvperthenar eminence 
and slight atiophv of the dorsal interosseous spaces The left hand is smaller 
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than the right , the left thumb is markedly smaller and shorter than the right 
The palm of the hand is flat and the thumb lies in the same plane as the 
remaining digits The thenar crease is absent (Fig i ) X-ray plates of 
the left hand show the thumb to be smaller and shoiter than the right, the 
radius and ulna of the left to be one-fourth inch shorter than the right, the 
pisiform very small and underdeveloped No evidence of old fractures or 
epiphyseal separations No cervical ribs Wassermann negative The patient 

cannot pick up or hold objects due to the fact 
that she cannot adduct her thumb , she lacks 
\ f the essential pincei action No sensory or 

k ^ ti opic disturbances It appears to be a pure 

t ^ motor lesion of the ulnar nerve affecting 

V adduction of the thumb 

1 *1 question naturally arises was it the 

1 I result of an unrecognized anteriopohomye- 

I ^ traumatic root lesion of the brachial 

I plexus , or a local lesion of the deep palmar 

IV' (motor) of the ulnar’ 

BB ^^B The loss of actn^e opposition is a very 

jjB^ serious disability as it interferes materially 

'^5 •'* ^B with the function of the whole hand Sir 

M ^|fl|P " flj Harold Stiles in his work on the “ Treat- 

* ment of Injuries of the Peripheral Spinal 

't, ' - J > Nerves” (1922), p 166, says “No satis- 

\ BB factory transplant appears to have been 

' devised to replace the intrinsic thumb mus- 

\ cles whose loss make the digit almost useless 

** j^B as it falls back in the line with the other 

^^B fingers and is unable to be opposed to them 
for picking up objects ” Stiles recom- 
mends, for this condition, Baldwin’s opera- 
^^B tion which is an arthrodesis of the first 
^^B carpo-metacarpal joint Doctor Lyle has 
^ ^^B employed this method and although it gives 

^^B a thumb capable of picking up light objects, 
_ JHB thumb lacks strength In our hands 
„ better functional results have been obtained 

»uer ‘operation ° Note The'ldduSo^alti by Steindler’s flexor-plasty (1918) and by 
rLVor^ion of Ney’s tendon transplantation (1921) How- 

ever, the resulting pmcer action obtained by 
these latter procedures has not always been as strong as desired In an effort 
to improA'e this essential action. Doctor Lyle has tried to combine the advan- 
tages of the flexor-plasty by Steindler with the good points of Ney’s operation 
The operation evolved consists of two steps (extensor-flexor-flexor- 
plast}') I The extensor-flexor-plasty 2 The flexor-plasty 

I An incision IS made over the extensor brevis pollicis extending from 
its insertion to a point where this tendon emerges from the posterior annular 
ligament, the tendon of the extensor brevis pollicis is then divided at this level 
An anterior incision exposing the flexor carpii radialis at the wrist is made 
The subcutaneous tissue is tunnelled obliquely from the distal edge of the 
anterior annular ligament to the insertion of the extensor brevis pollicis and 
the cut end of the extensor brevis pollicis threaded through this tunnel, passed 
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under the annulai ligament and sutured to the tendon of the flexor cai])ii 
radiahs above the annular ligament 

2 Flexor-plasty A palmar lateral incision is made o^er the tendon 
sheath of the flexor longus polhcis exposing it fiom its mseition to a jioint 
just below the head of the fiist metacarpal The tendon sheath is opened and 
the tendon split longitudinally , the outei half is freed from its msei tion and 
withdrawn from the sheath, the sheath is then closed over the internal half 
The external half is cairied subcutaneously aiound the outer side of the base 
of the first phalanx and sutured This can be readily done as the pievioush 
pel formed incision for the exposuie of the mseition of the extensor bievis 
polhcis gives an excellent exposure foi the flexoi anchoiage The thumb is 
then placed in the functionating position and fixed m plastei Gentle active 
movement was begun on the twelfth day, all support lemoved on the twent^- 
first day 

It IS her left hand Note how quickly and deftly she picks up small pins 
from the polished table (Fig 2), and it is only thirtj-one dajs since the 
plaster case was lemoved Test the snap and powei possessed by the left 
thumb and compaie it with the light This opeiation has yielded a splendid 
functionating thumb 

CONDITION TWELVE YEARS AFTER REMOVAL OF CANCER 

OI- STOMACH 

Dr George H Semken piesented a woman v/ho came under obseivation 
on Maich ii, 1912, then aged fift)-one years She had had symptoms of 
gastric distuibance for many years, beginning within one-half to two houis 
aftei meals and continuing foi about one-half to one houi These were eiii- 
gastiic piessuie, slight eiuctation of gas or bitter fluid, and fiequent nausea 
but no vomiting There were occasional attacks of a burning sensation in the 
epigastiium, not leheved b) the ingestion of food, hut pain was seldom noted 
Her appetite was desciibed as ravenous, but despite this, theie had been a 
progressive loss of weight and strength As additional sjmptoms. she had 
had occasional sharp sternal or precordial pain, and theie had been two lecent 
hsemoptyses one, about a tablespoonful of clotted blood three weeks pie- 
viously, and the other, a grape-sized clot, one week pieviously Her fathei 
had died fiom cancer of the stomach at the age of foity-eight yeais, and one 
sister had an abdominal tumoi, probably a uterine filuoma No othei cases 
of cancel were known The previous history was negative The abdominal 
findings weie piactically negative, excepting that occasionally, a small, fiim, 
lounded tumor could be palpated abo^e and to the right of the umbilicus, but 
not definitely enough for conclusive observations As additional findings 
theie were (i) a cyst in the isthmus of the thyioid gland, 2 5 cm in diametei, 
(2) a mitral reguigitant murmur, (3) a uterine fibroid approximate!} first- 
size, with smaller subperitoneal nodules, and (4) a possible tubeicnlous focus 
in the apex of the left lung [Her husband and her son had both died 
from tuberculosis ] 

The anal} SIS of the gastric contents, made b} Dr S Basch, ga\e the fol- 
lowing data The fasting stomach }ielded one-half ounce of brownish-} ellow , 
alkaline fluid showing a few meat particles One houi after a test meal of 
a roll and a glass of water, five ounces of brownish-yellow gastric contents, 
showing a few blood stieaks, was obtained The solids, quantity three ounces, 
weie mush} and poorly digested Total acidit}, 24 No free HCl and no lactic 
acid A few gross and microscopic meat fragments were noted Examination 
of the freces showed no occult blood 
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The operation, clone on March i8, 1912, consisted in a resection of about 
thiee-fourths to four-fifths of the stomach, with a portion of the duodenum, 
and the related lymphatics, following the technic of Billroth, number two 
The abdomen was opened through a right, paramedian epigastric incision 
There was no free fluid, and there were no adhesions The liver contained 
no metastases At the pylorus was a firm tumor about 40 to 50 cm in 
diameter, mainly involving the inner wall of the stomach, but extending 
through all the coats Slightly enlarged lymph-nodes were noted along the 
greater curvature, but none were found along the lessei curvature The 
pylorus was freely movable The proposed lines of resection of the stomach 
and duodenum were marked with black silk threads as guides , and the resec- 
tion was carried out with the usual care to include the regional lymphatics 
(the superior and inferior gastric and the subpylonc node groups, along the 
pancreas) The duodenal section was made about 4 o cm below the tumor 
bordei The duodenal and gastric stumps were closed with three layers of 
suture for each, an inner continuous Connell suture, with supporting Cushing 
and Lembert layers A posterior, short-loop gastrojejunostomy (suture 
method) completed the operation 

The examination of the removed tissue showed a hard, roughly circular 
tumor at the pylorus, 5 o cm in diameter, elevated on the mucous side, and 
with an excavated centre The starting point had apparently been in an ulcer 
at the gi eater curvature, and extension had occurred along the anterior and 
posterior walls to make it nearly annular The microscopic examination by 
Dr Francis C Wood showed an adenocarcinoma, with extension through all 
the coats of the stomach wall No metastases were found in the lymph-nodes 

Recovery from the operation was uneventful The remnant of the stomach 
began its compensatory enlargement early, and fair-sized meals could be taken 
within three months Two months later, the normal full diet as to quantity 
and kind of food had been resumed She had an occasional return of the 
burning sensation and eructation of gas and, at times, sour fluid, but this soon 
ceased, and she has remained free from symptoms A recent rontgenogram 
of the stomach shows the compensatory enlargement of the gastric stumjD and 
a well-functioning stoma Her general condition also is excellent 

Dr John Douglas said that on looking over his own list of cases of 
cancer of the stomach he found a record of only seven cases which were, to 
the best of his knowledge, alive three years or more after operation One, 
done m November, 1912, is alive, but now in Denver, with tuberculosis of the 
lungs Another case done m 1912, was at last report in 1921, perfectly well, 
nine 3 ears after operation Another case, seventy-one j^ears of age at the 
time of operation, died flve j^ears later of arteriosclerosis Two were done 
in 1919, both of whom are well One case operated on in 1920 has no signs 
of recurrence The last one, done m 1920, unquestionably has recurrence 
at the end of three and a half j'^ears Doctor Semken’s remark that a patient, 
in whom he had removed three-fourths of the stomach, complained of hj^per- 
acidit}'- for two or three 3'ears, was worthy of note, because it was the general 
impression that patients who had experienced these extensive resections never 
had acidit}’^ 

Doctor Slmkln, m closing the discussion, said that an important technical 
detail, in gastric resections for carcinoma, is the removal of the part of the 
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great omentum related to the excised segment, because of its hmphatic 
connection with the cancer field It is liheiated from the trans\erse colon 
by an incision along the margin of attachment, and this is practical!} bloodless 

LATE RESULT AFTER OPERATION FOR CANCER OF TRANSVERSE 

COLON AND STOMACH 

This case presents two points of interest one, the failuie to make an 
early diagnosis of cancer of the colon, even with expert X-iay examination, 
and the second, the value of attempting the suigical cure of an advanced and 
apparently hopeless case of intestinal cancer 

Dr George H Semken presented a woman, now aged fort} -nine }eais, 
who came under observation on March i, 1920 Four months pieMoush, she 
began to have attacks of ciamp-hke pain down the outer side of the left lower 
extremity, which continued for about one month Following this, she began 
to have frequent colicky pains in the abdomen, and discomfoit from gas eiuc- 
tations, borborygmi and flatus, most marked for about fifteen minutes after 
eating but occurring also at othei times Hei appetite remained good and the 
bowel movements wei e regulai and normal , but there had been a pi ogressi ve 
loss of weight and strength No other symptoms weie observed In the 
family history it was noted that her mother had died at the age of twent}- 
eight yeais, from cancer of the bieast following a suppurative mastitis, but 
no other cases of cancer had been known A tentatne diagnosis of probable 
carcinoma of the intestine was made , but a comprehensive X-ray examination 
by meal and enema, via fluoroscope and films (partly steieoscopic) , failed to 
show any significant filling defect or obstiuction A later study of the plates, 
however, based on the operative knowledge of the site of the disease, showed 
that a slight but definite deformity m the outline of the colon at that point, 
had not been lecognized as a pathological change 

The patient remained under observation for a few months, duiing which 
time she showed some impiovement from medical tieatment Six months 
then passed without a repoit fiom her, but even at that time, January 21, 
1921, there had been no appreciable change excepting a slight constipation 
She had not lost more m weight, the appetite was excellent, there had been 
no discomfort aftei meals, and colics weie not of daily occurrence They 
weie noted usually about one hour after eating, 01 at the time of the bowel 
movements After anothei interval of nearly five months, she again came 
undei observation, and at that time, June 15, 1921, a positive diagnosis could 
be made The abdominal colics had continued, but they now began in the 
epigastrium and extended downward, usually ending in the passing of flatus 
Theie was a bowel movement once m two days, but the fieces seemed normal 
No mucus or blood had evei been noted She had had no gastric disturbance 
neveitheless theie had been a 1 eduction in u eight in these five months fiom 
loi pounds to 93 pounds Examination then showed a palpable film mass in 
the abdomen, approximately 6 o cm in diameter, at the left of the umbilicu'; 
and behind the outer border of the left lectus muscle The X-ray examination 
of the colon by enema, showed a definite filling defect m the transierse colon 
just proximal to the splenic flexure 

Opeiation was done on June 22, 1921, under a light narcosis of nitiou'; 
oxide gas and oxygen, with the addition of a small amount of ether The 
abdomen was opened through an upper left rectus incision, and a tumor 
approximate!} 60 cm 111 diameter was found m the tian«;\erse colon lU'^t 
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proximal to the splenic flexure It had completely encircled the transverse 
colon, obliterated the adjacent gastro-cohc omentum, invaded the wall of the 
stomach at the greater curvature, and had become fixed to the anterior 
abdominal wall over an area of approximately i 5 cm diameter Enlarged 
lymph-nodes were found along the middle colic vessels down to the pancreas 
The liver seemed normal, and there was no ascites The procedure followed 
was the block removal of the tumor mass and related nodes, with the resection 
of the invaded regions of colon and stomach A circular incision about the 
anterior abdominal adhesion, dividing the peritoneum and fascia, liberated 
the mass from the abdominal wall The splenic flexure and descending colon 
were mobilized by dissection, after division of the phrenico-colic ligament and 
the lateral peritoneum, and tapes were tied about the colon, through small 
openings in the mesocolon, at safe distances proximal and distal to the tumor 
These tapes served also as guides and as tractors during the operation With 
this preparation, the tumor mass could be lifted out of the abdomen, and an 
effective walling off with laparotomy pads could be done The transverse 
mesocolon was fully exposed by upward traction on the colon , its peritoneum 
was incised from each tape down to and across the spine , the related lymph- 
nodes and fatty tissue were dissected from the surface of the pancreas , and, 
after ligature of the vessels, the tiansverse mesocolon was divided at its 
attachment to the posterioi abdominal wall The colon and tumor mass was 
then drawn downward on the abdominal wall to expose the stomach and the 
gastro-cohc omentum Beginning at the line of each tape, ligatures were 
placed in this omentum, close to the greater cuivature, ending at safe distances 
pioximal and distal to the tumor, and the gastro-cohc omentum was divided 
through this extent Flexible intestinal clamps were then applied to the colon 
at the proposed lines of section next to the tapes, and the colon was divided 
at those points The exposed lumen was cleaned with 2 per cent lysol solu- 
tion, and the intestinal ends were wiapped in moist gauze Finally the whole 
tumor mass was raised vertically to expose the stomach wall, a Kocher clamp 
was applied along the greater curvature at a safe distance from the tumor, 
and the excluded segment of the greater curvature was cut auay The 
tissue removed thus comprised the tumor with the related segments of trans- 
\erse colon, splenic flexure and stomach, the gastro-cohc omentum, the trans- 
^erse mesocolon with the related lymph-nodes, part of the great omentum, 
and a small segment of the anterior parietal peritoneum and fascia The 
opening in the stomach was closed with fine chromic catgut in three layers — 
fiist a continuous Connell suture, then a layer of interrupted Lembert sero- 
muscular sutures, and thirdly, a continuous Lembert The colon was reunited 
in an end-to-end anastomosis, which had been made possible by the mobi- 
lization of the descending colon Two layers of fine chromic catgut were 
used — an inner continuous Connell suture and an outer continuous Lembert 
seromuscular laj^er In the technic of the anastomosis, the colon ends were cut 
obliquel} to gne a wider lumen (Madelung), and to avoid the cutting of the 
blood suppl) from the edges (Lockhart Mummery) The clamps were applied 
in slightly different axes, to keep the mesenteric borders from coming oppo- 
site each other in the suture line (C Maj’^o) Infection of the triangular 
mesenteric space was made less likely by closing this space with a hiemostat 
and ligature (Horsley) Finally, through a small McBurney incision, in the 
right iliac region, a temporary “ gas fistula ” was established by inserting a 
small rubber tube into the caecum, and forming a channel of intestinal wall 
about it b} Kader’s method of suture 

Recovery was uneventful and singularly free from discomfort The 
vound healed per primam, and there was no leakage from the caecostomy when 
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the tube was lemoved, ten days after operation She has remained well and 
has gained 28 pounds in weight 

The examination of the tissue remo\ed showed an annulai adeno- 
carcinoma of the colon with invasion of the stomach wall Metastatic deposits 
were found in two of the related lymph-nodes The anterior abdominal Mali 
adhesion was inflammatory in origin, and the paiietal peritoneum sho\ved 
no carcinoma 

Dr. Willy Meyer said that he had done the simultaneous lesection of 
stomach and transverse colon for carcinoma 111 a yoiingei man several }ears 
ago The patient made a good ieco\er3^ and was piesented before the Suigical 
Society He went to South America, later on, ivheie he died, as far as 
could be learned, about eighteen to twenty months aftei opeiation A few 
years ago a well-known specialist in X-ray therapy, fiom abroad, \vas in this 
countiy and visited the Lenox Hill Hospital The surgeons theie wanted 
to show him what final lesults had been obtained in the opeiatne treatment 
of cancer, and it was amazing to find how large a nuinbei of evidentli cured 
cases were gathered together in a short time If all suigeons had had a 
follow-up s3^stem maity 3'ears ago, it could doubtless be pi oven that main ca'^es 
have lemained cured for 1113113' 3'eais The mam cause of the failuies is that 
these patients come too late to the surgeon, but even then the suigeon should 
not hesitate to remove the growth as long as the case appears opeiable 

TRIFACIAL NEURALGIA 

Dr James H Kenyon piesented a w'oman, fift3-one 3eais old, w'ho began 
to have pain in the right side of hei face, tw'elve 3 ears ago, lefeiicd to the 
thud division of the fifth nerve Dining the next five 3eais, foui opeiations 
weie peifoinied, as these weie done in a iieighboimg citi, theie is onh her 
statement as to their chaiacter Appaientty 0163' w'eie neuiectoniics, two on 
the thud division behind the angle of the jaw', one on the infia-oibital and 
one inside the mouth The last one, inside the mouth, gai e relief for one 3'ear , 
none of the othei thiee gave any lelief at all 

Septembei, 1919, she came to the Neuiological Tnstitute and rcccued an 
injection of 85 per cent alcohol with 2 per cent noiocaine m the thud division 
and had lelief foi nearl3' tw'O 3'eais Then the pain letuined, but this tunc 
111 the second division, which w'as injected, relief for one 3 car Then jiaiii 
returned in the thud division, which w'as injected, relief for eleven months, 
wdien pain returned in the second division, this w'as injected, but no ichef 

Decembei 18, 1923, she w'as opeiated on in the Neuiological Institute Tiie 
loot of the gasserian ganglion w'as cut, no attempt made to saie the motor 
root Patient made a good recoverj’, left the hospital on the tenth dav, no 
complications, complete aniesthesia and analgesia of the entiie distribution 
of the light fifth 

Doctor Kenion piesented also a man, foit3-mne 3eais old. w'ho in 1910 
had his first attack of pain, refeiied to the “eie tooth ” left side \ttacks 
became more fiequent and more seiere and 111 191S he lecened his fiist alcohol 
injection, second division, left side, relief for eight months The follownng 
3'ear the infra-orbital was resected, relief for ten months This injection and 
operation w'eie done 1)3 anothei doctor October, 1920 the patient came to 
the Neurological Institute wuth seiere pain in both the second and third 
divisions, left side These dnisions were both injected 2 cc 85 per cent 
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alcohol, with 2 per cent novocaine m each Relief for seven months The 
next injection gave relief for five months The following twelve injections 
o-ave scarcely any relief, the pam became more severe, one attack quickly 
following another In the two years, 1920 to 1922, he received a total of 
fourteen injections 

September ii, 1922, he was operated on in the Neurological Institute 
The root of the ganglion was cut He made a good recovery, left the hospital 
on the eighth day There were no complications, complete ansesthesia and 
analgesia over the second and third divisions, hut scarcely any change over 
the ophthalmic division Piobably a few fibres in the root were left uncut, 
as there had never been any pain in this division , it is in a way rather fortunate, 
as the danger of eye complications are practically ml 

To obtain a clear operative field, free from blood and cerebrospinal fluid, 
we have found continuous suction very helpful Regardless of the position 
of the patient, slightly elevated or sitting upright in a dental chair, a few 
drops of fluid in the bottom of the wound obscures the structures the surgeon’s 
are working on, this can be continuously removed by the suction without 
inter fei mg m any way with the operation by the use of a small metal tube, 
soft copper, that can be curved to best fit the wound About one-eighth inch 
in diametei and eight to ten inches long It may be interesting to note in 
this connection that the first time that continuous suction was ever employed 
in this manner was in April, 1906, by Dr Frank Hartley, and the reporter in 
an operation foi the removal of the gasserian ganglion at the New York 
Hospital Suction was produced by using a steam ejector on the high-pressure 
steam pipe At the present time nearly every hospital is equipped with some 
form of suction 

These two cases show that alcoholic injections will give as much relief 
as any of the neurectomies, either intra- or extra-cranial, are easy to give, can 
be repeated many times, are practically free from complications if carefully 
given, and should lie the choice of all palliative methods 

The onl} cure is the operation for dividing the root, and this, with its low 
mortality and comparatively slight risk to the eye, should not be postponed 
too long 

Dr Ali'rcd S Taylor said that the question of alcohol injections is 
always of inteiest, but there are many who feel that they are not very service- 
alile for permanent treatment At the Neurological Institute they have 
found that there may be relief for six or seven months and occasionally a 
case shows relief foi as much as two years , but most of them are not relieved 
foi any great length of time, and after a number of injections the intervals of 
relief are shortei, so that the major operation is regarded as the more satis- 
factory method of treatment It would seem that if these patients are young 
when the neuralgia begins, one might do one alcohol injection, as much to 
verify the diagnosis as to give relief, for in many cases it is difficult to differ- 
entiate between true tic and an affection associated with somewhat similar 
pain and latter attributes of the involvement of the sympathetic nervous 
system Every surgeon who has had many of these fifth nerve cases comes 
a cropper on some one case (not a true tic), which becomes his nemesis for the 
rest of his life, for while division of the posterior root gives complete insensi- 
bility of the fifth nerve area , the patient complains of pain as great if not 
greater than before This happened more frequently before the desirability 
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and methods of diffei entiating were as well understood as now It is ad\i- 
sable first to do an alcohol injection, and if this does not give relief then we 
are not dealing with a tiue uncomplicated tic and the majoi opeiation should 
not be attempted. If relief is experienced by the patient, then the major 
proceduie will make complete lelief permanent In elderly people wheie death 
may intervene before the relief following the alcohol injection cases, one may 
consider the alcohol injection the method of choice But even here there is 
loom for argument because with most of the cases done now one can use 
local anaesthesia, so theie is little shock oi pain e\en to a patient in the eighties, 
and one can give them complete relief One old lady of eighty-two chose the 
alcohol injection for the first attempt, taking the chance of not suiviving 
long enough for a recurrence, but at the end of two rears she undeiwent 
the major operation and has had no pain since that time, over five yeais ago 
One can give them lelief with local ansesthesia I'he amount of sufleung 
from an alcohol injection is more than that experienced fiom the majoi opeia- 
tion if the local ansesthesia is well given The amount of hemoiihage is one- 
half what it is with general amesthesia One of the speaker’s patients, a 
woman, became so nervous that he could not continue the local anesthesia and 
gave her general anesthesia, wheieupon the bleeding became twice as much in 
quantity That was a concrete example of how much bleeding is sa\ed by 
local anesthesia 

CARCINOAIA OF THE BREAST BILATERAL RECURRENCE IN THE NECK 

Dr James H Kcnyox piesented a woman, forty-three jears of age, who 
was admitted to the hospital January 6, 1920, with a small lump in her left 
hi east, noticed about two years before She thought it had vaiied in size 
from time to time, but had nevei been painful Examination showed a hard 
nodulai tumoi about one inch m diameter, just above and to the innei side 
of the left nipple It was moveable on the deeper parts, but the skin over it 
was adheient The next day the left breast, both pectorals, axillary contents, 
glands and fat fascia weie removed The Jabez Jackson incision was 
emplojed The axillary nodes appeared to be noimal and no dissection was 
made above the clavicle The margins of the wound were undei mined and 
w^ere readity sutured A cigarette diain w^as placed through a small stab 
wmund in the axilla The patient made an excellent recovery, left the Imspital 
on the fouiteenth day She gamed weight, had perfect motion of the arm, 
and never felt better in her life until the latter part of Novembei, 1923 when 
she thought she had taken cold , hei voice became hoarse, and during the next 
month there w'as some shortness of bieath, a tendency to choke at time'- and 
some general fulness of the neck 

Examination show^s the old scar and axilla free from anj nnohement, 
other breast and axilla noimal, but there is a general fulness of the neck 
and on both sides the nodes, superficial and deep, are much enlarged, hard but 
not tender At this present time. Februar} 13th. she can onh speak m a 
whisper Examination of the larjnx shows sluggish mo\emcnts of the 
arjtenoids and \ocal cords, otherwise normal She has been getting 
X-ra) treatment 
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CONTRACTURE OF AXILLARY BURN CICATRIX 

Dr Carl G Burdick presented a child, nine years old, with a web 
contraction of the right axilla following a third degree burn of chest and 
right axilla occurring in 1919 Admitted to the Children’s Surgical Service 
of Bellevue Hospital in October, 1920, with a contracture of both anterior 
and posterior folds of the right axilla limiting abduction to about 45 degrees 
There was a pocket of normal skm in the apex of the axilla and for this 
reason an attempt was made to slide a flap from the chest wall reconstructing 
the anterior fold, the reconstruction of the posterior fold being left for a 
later date 

One yeai later the deformity had recurred and in February, 1922, she 
was readmitted to Bellevue Hospital The method employed at this time was 
one suggested b)'^ Doctor Abbe This consisted m piercing and tunnelling 
the web at a point opposite the apex of the axilla on the normal side A 
tubed pedicle flap with the epithelium on the inside was taken from the 
scapular region and brought through the tunnel, the end being sutured to the 
anterior incisions in the web and a wick of vasehnated gauze drawn through 
the tube Two weeks later the base of the pedicle was cut across and sutured 
to the margins of the incisions in the posterior web 

The child developed a specific vaginitis and for this leason was not 
readmitted again to the suigical wards until November, 1922 Operation 
A grooved director was passed through the tube and the web and tube 
divided care being taken to meet the incision 111 the web enough external so 
that there would be sufficient flap to entirely form the inner wall of the 
axilla The arm could now be fully abducted and the skin flap was sutured 
to the inner margin of the opened tube graft without tension A denuded 
triangular area about 5 cm on each side was left on the inner side of the arm 
A full thickness non-pedicle flap was sutured into this defect, resulting in 
about a two-thirds take Care must be taken in dividing the web that none 
of the nerves from the brachial plexis he external to the tube This method 
is applicable to all cases where a tube can be obtained from either the anterior 
or posterior chest wall 

Davis, in a recent article on this subject, reports a series of 48 cases and 
describes several methods, but does not mention this particular one Two 
are similar, the first consisting of perforating the web and inserting a glass 
tube allowing the sinus to epithehze In the second, he takes one flap from 
one surface of the web with the pedicle above, the other flap from the other 
surface of the web with the pedicle below and forms a fistula by suturing the 
flaps together This has the disadvantage of taking the flap from the web, 
which might better be utilized later in covering the denuded areas on the walls 
of the axilla 

Dr George H Semken believed that in cases of chicken-wing deformity, 
a recuirence of the deformity is probable if a vertical scar remains in the 
axilla To obviate this, a flap is swung across the dissected space from either 
the anterior or the posterior wound border, preferabl}^ the posterior , and the 
wound left at the site of this flap is covered with a Thiersch graft The 
resultant axillary scar is a parabola laid upon its side , and the intervening skin 
can be freel} stretched through the arm mo\ements, after healing has been 
completed, without danger of contraction 

The plan of operation adopted in correcting the deformity of the lip is 
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very ingenious The problem is difficult when the pieina\il]a has been 
removed, as had been done in this case, but Doctor Burdick seems also to ha%c 
largely oveicome the external defoimity caused by this eailiei pioceduie 

HARE-LIP 

Dr Carl G Burdick presented a man, aged twent}-nine, uho had been 
operated on m infancy for a double hare-lip The piemaxillan bone had 
been excised at that time and he was left with the defoimity uhich fiequenlly 
follows these operations, of a recession and conti action of the uppei liji, 
and a redundancy of the lower hp The best method of impioving this con- 
dition IS by an operation desciibed by Brophy, but oiiginalh peifonned by 
Abbe This consists m first making an incision in the uppei hp thiough its 
thickness in the median line This leaves a V-shaped deficienc} whith is 
filled by a similar shaped pedicle flap turned up from the lowei hp as follow s 
An incision is made to the left of the centie dowmw^aids and inwaids to the 
median line, the length of this incision conesponding to the length of the 
incision 111 the upper hp A veitical incision upwards completes the V. but 
care must be taken not to carry this so fai as to damage the blood supph to 
the flap It is easy to estimate the location of the aiteiy fiom its situation 
on the other side of the hp The flap is now turned upwaids and to the 
right and sutured into the deficiency in the uppei hp, caie lieing taken to 
approximate the vermilhon holders A suture is now placed through the 
two lips on the right side to pi event their separation The fieshened surfaces 
of the lower hp are now sutuied and a Baiton bandage applied 

Feeding is accomplished through a tube wdiich can be inseited at the left 
angle of the mouth 

Ten days to two weeks later the pedicle is divided and swuiiig over to the 
left and the vermilhon bordei on this side accuiately appioximated The opei- 
ation is completed by fieshing and appioximating the wmiinds in the low^cr 
lip If the mouth is too small it can easily be enlaiged to the desiied size 
by making an incision at eithei angle and approximating the skin and 
mucous membiane 

In the case presented when the pedicle of the flap w'as duided a ‘:econd 
but smallei V was made in the low'^er lip An incision w^as made starling at 
the oiiginal incision m the upper hp just abo\e the \ei million boidei and 
earned upwards and outwards, a distance equal to the length of the V All 
raw surfaces weie fieshened and the triangulai flap was inseited into this 
deficienc}'', which gave consideiable added tissue to the upper hp and fuithei 
decreased the redundancy of the low^ei hp The operation w^as concluded li) 
accurately approximating the vei million holders of both bps 

TRAUMATIC FAT NECROSIS OF THE FEMALE BREAST 

Dr Burt ok J Lee read a paper wnth the abo^ e title 

Dr Frank E Adair (by iiiMtation) said that traumatic fat necrosis is 
a disease of the fat tissue and not of the mammary tissue Practicall} speak- 
ing, it is a disease that occurs m lipomatosis of the breast. Two }ears aeo 
before the Smgical Section, when discussing the speakers paper on this 
disease. Dr Sew’^ard Erdmaii brought up the question. “Why do we not 
encounter the same condition followung a trauma of a \ery fat abdominal 
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wall ^ ” The answei would probably be that the abdominal wall has no bony 
background as does the breast There is a “ give ” to the abdominal wall , 
but the breast receives the full effects of the blow because the chest wall is 
not elastic 

In acute panel eatitis there is acute necrosis produced in the fat tissue of 
the omentum which is associated with polymoiphonuclear infiltration and the 
formation of giant cells In tiaumatic fat necrosis theie is necrosis associated 
with mononuclear and the foimation of giant cells The pancreatic injury 
with Its tissue reaction is probably a compaiable process which occurs in the 
breast, the formei being a veiy violent tissue reaction while the lattei is a 
slower process 

For the first two or three years following injury the clinical picture of 
this disease is definitely that of carcinoma The speaker’s cases of eight and 
ten years following injuiy j^resented the ajDpeaiance of benign tumors 

Dr Hugh Auchincloss thought Doctor Lee’s description of fat 
necroses was valuable because of the necessity for having to consider them 
in the list of clinically doubtful lesions of the breast He cited the case of 
Thaj'ei, who m 1906 rejDOited calcification following introduction of calcium 
in the mammal y legion for typhoid hemorrhage He showed slides of two 
cases he had studied several yeais ago, operated on by other suigeons Both 
show degeneiation areas resembling cystic cavities, one with hemorrhage 
The walls of this weie made up of innumerable phagocytic cells and giant 
cells about cholesterol ciystal spaces, and containing blood pigment The wall 
of the other was made up of gianulation tissue containing places where 
clusters of giant cells enclosed fatty acid crj^stals The first was definitel)' 
the result of tiauma The second resembled tuberculosis but jDrobably 
was not 

One thing in common with all these areas of necrosis with carcinoma is 
the evidence of signs of leti action He showed slides bearing on the 
pathogenesis of retraction signs 

Dr Willy Meylr said that he considered that Doctor Lee had added 
a clinical entity to diseases of the breast It was clear that the etiology always 
was tiaumatism, although m four of the cases mentioned this could not be 
proven That made it doubly difficult to differentiate this condition from 
carcinoma which is often the result of traumatism It was to be hoped that 
the oiiginatoi who established the disease would succeed in learning to make 
a positive differential diagnosis For the present it would be wiser in cases 
of doubt to do a radical operation than to do a local excision If the patholo- 
gist finds the growth is benign, then the patient can be congratulated on its 
not being carcinoma The speaker had had opportunity to observe one 
case of this type lately following extirpation of the breast for cancer of a 
supernumerary axillarj' breast Three small nodules which appeared five 
months after the radical operation were considered to be due to early recur- 
rence The pathologist reported fat necroses for all three 
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Doctor Lee, in closing the discussion, said that the cases w Inch show ed 
the calcareous deposits were the old cases wdiich hare existed for eight or 
ten years, and these are the ones that are easiest to diagnose In those wdiich 
have shown symptoms for a much shorter time, wdieie skin letraction and 
axillary nodes are present, the diagnosis is much more difficult, as many of 
the features ordinarily associated with malignant disease are present 


Stated Meeting Held Fehriiaiy 2^, 1^24 
The President, Dr Eugene H Pool, m the Chair 

LATE RESULTS OF FRACTURES IN CHILDREN 

Dr Kirby Dwight presented a boy who at the age of eight, tw'o and a 
half years ago fell from a height of three feet and sustained a fractuie of 
the external condyle of the left humerus The displacement w^as considei- 
able and after three unsuccessful attempts to reduce it, the boy w'as admitted 
to the hospital for opeiation Doctor Dowxl operated and lemo^ed the 
fragment, as it was free and had no blood supply Now there is flexion to 
30°, extension to 160°, pronation 90° and supination 90° There is appai- 
ently about a 5° increase in the carrying angle Practically the function of 
the arm is complete 

Doctor Dwight then presented a little girl, who about a }eai and a half 
ago when she w^as seven years old, fell a distance of tw^enty feet and sus- 
tained a fracture of the surgical neck of the left humeuis She w'as treated 
by suspension and traction wnth the aim abducted, but reduction of the dis- 
placement was incomplete There was considerable angular displacement 
Now the motions at the shouldei -joint are perfect and the X-iay shouts a 
perfectly normal uppei extremit} of the humerus 

Doctor Dwight also piesented a girl, wdio about four \eais ago, w'hcn 
she w'as ten years old, fell while roller skating and broke both bones of her 
right forearm, about two inches above the WTist There were oveniding 
and angular displacement of both the bones, which could not be reduced 
Open reduction w^as considered and decided against Now there is no <lc- 
formit)% function is pel feet, pionation 70°, supination 90° (on the left side 
pronation is 85°, supination 90'’) The X-rajs show' hardh a tiace of 
the injury 

Doctor Dwhght piesented a lad w'ho tw'O and a half \ears ago at the 
age of fifteen, wdiile flying a kite from the roof of his house, ran off the 
edge of the roof and fell five stories He was brought to Rooseicit Hospital 
W'lth a compound fracture of the right femur, low'er third and simple frac- 
ture of the left femur, low'er third Immediate operation w'as done, with 
debridement, open reduction and primari closure of the compound fracture 
On account of the great shock the boy was in nothing was done to the 
other femur at this time But on the second dai following closed rtdiut'on 
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was done on the left femur and it was put up in a plaster'spica Suspension 
and traction (skm traction) was used for the right femur 

Meantime the boy’s temperature was ver} high, about 105° This was 
thought to be due to a reaction from the tetanus antitoxin, a double dose of 
which had been given him lnad^ ertenti)'’ Up to the fourth day the wound 
was clean, no redness or other sign of infection, but on the fourth day some 
pus was seen to ooze out from between the sutures The wound was opened 
widely and a large quantity of foul, colon smelling pus was evacuated 
Culture showed B Cob Carrel-Dakin treatment was started 

On the sixteenth day the bo} was running a high temperature A bed- 
sore was found on the left buttock and the plaster spica was removed and 
suspension and skm traction applied to the left thigh 

By the thirtieth day the patient v as m ver}' poor condition looked septic , 
Temperature 104° each day, right thigh in dreadful condition Ampu- 
tation advised, but refused by boy’s parents 

On the thirty-seventh day was transfused Very little hojie for his life 
Ninth week, signs of abscess at site of fracture in left thigh, it was 
opened and a large quantity of colon bacillus pus was evacuated This was 
evidently a haematogenous infection of the simple fracture of the left femur 
There were no further hcCmatogenous abscesses Blood culture not taken 
Tenth week, boy in bad shape, temperature to 104° each day, all 
effort to keep fragments in position have had to be abandoned, on right 
side upper fragment protrudes through wound and is apparently dead for 
several inches , on left side the upper end of the lower fragment has pierced 
the skm posteriori} just above the popliteal space Suspension with a little 
traction kept up to facilitate dressings Seems like a painful and useless 
prolongation of life 

Sixteenth week, boy is better, temperature to about 100° each day, 
Traction removed from both legs, mesial splints applied 
Seventeenth week, steady improvement in general condition 
Twentieth week, union beginning, both legs 
Twenty-fourth week, union firm 

Twenty-seventh week, walking on crutches X-ray at this time shows 
how union may take place sometimes under the most unfavorable con- 
ditions Not only were the fragments bathed in pus but they were not 
even m contact, a space of about an inch on both sides having been bridged 
by the callus 

Union had taken place with the fragments m very poor position, but 
there was union and the boy’s life had been spared There was shortening 
(estimated) on the right side of four and a half inches, on the left side 
of four inches 

Today this boy is strong and healthy He can play and run and jump 
almost like the other boys His right leg is a half inch shorter than 
his left His thighs are markedly deformed, but when dressed this de- 
formity does not show 


946 



FOREIGN BODY IN DUODENUM OF CHILD 


Dr Charles N Dowd said that for scAcial \eais he had called atten- 
tion to the power of repairing fractuied bones which is shown in childicn 
He remembered showing a case before this Society in Maich, 1915 m 
which marked displacement remained after two efifoits to reduce the frac- 
ture of both bones of the foiearm under ana?sthesia and where a jncturc 
taken a 3^ear later showed practically no deformity In the mtcrcenmg 
period he had seen many cases and had pictuies illustiating the good 
results which had been obtained without operation There was a notable 
case, a little more than a year ago, in which a ten yeai old child of a friend 
had fractured both bones of the foreaim about two inches above the wrist 
Thiee efforts had been made to reduce the defoimity undei anaesthesia, but 
the)’^ were unsuccessful and niaiked deformity existed, with the uppei fiag- 
ment of the radius apparently touching the ulna In oidei to leain the 
general feeling as to the pioper treatment of these cases, he had shown the 
X-rays to a number of suigeons and could hnd no one who advised against 
operation In spite of this the foiearm was simply left in splints and 
repeated X-ray photos w^ere taken to w^atch the repaii of the bone After 
a few months the repair w^as appaientl}’^ perfect and the function perfect, 
thus giving another example of childien’s pow^ei to repair bone fiacturcs 

It IS manifestly unwise to operate on such cases The speaker had 
thought much of this problem and had urged Doctoi Dwnght to take it up 
and was much pleased to know that he had a large group of cases wdiich 
illustrated this topic He had follow'ed many of the cases peisonall\ and 
had verified the good lesults wdiich Doctoi Dwnght had obtained 

Dr Edw^ard D Truesdell presented an X-ra} of the pelvis and thighs 
of a child wdio had had a fiacture of the shaft of the femur one \eat ago 
The injuied bone w^as showm to be an inch longer than the bone of the 
opposite side, due to overgrowth subsequent to the teimination of treat- 
ment Fear of peimanent shortening is very rarely, if ever, an indication 
for operation in fractures of the femur in children, as the shortening 
ordinarily existing at the termination of treatment is umformh compen- 
sated for by a period of accelerated growth, as w'as show'ii in the rontgen- 
ogram presented and by the investigation of a series of these cases in the 
follow^-up Doctoi Truesdell said that he had removed the fragment in 
three cases of fracture of the external cond}le in children, w'lth results 
similar to Doctor Dwight’s There w^as slight increase in the carrsing 
angle, some prominence of the head of the radius, but the elbows w'cre 
strong and woth 1101 mal function He behe\ed this proccduie to he inditatcd 
in those cases wdtere replacement of the fiagment could not be atcomj)h‘'htd 

FOREIGN BODY IN DUODENUM OF CHILD 

Dr Edward D Truesdell presented a bo), aged fifteen, who on JuK 
3 j accidentl)'' sw^allow'^ed his scarf pm which he was attempting to 

straighten wnth the aid of his teeth He repaired to a neighboring drug ‘.n.re 
A\heie he was gnen an ounce of castor oil which he prompth \'>mittd iiu' 
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did not vomit the pm He applied at St Luke’s Hospital the same day 
and an X-ray examination determined the presence of the pm m the upper 
part of his abdomen, probably in the stomach Repeated X-rays during 
the next five weeks indicated little change m the position of the foreign 
body, which, with the aid of bismuth meals. Doctor Le Wald believed to 
be arrested m the terminal duodenum August 9, 1921 the abdomen was 
opened and the pm readily located m the terminal portion of the duodenum, 
the head, or blunt end, upward At a location opposite the point of the 
pm there was firm inflammatory adhesion between that portion of the 
duodenum and the adjacent jejunum As this was too firm to yield readily 
to attempts at separation, an incision was made over the head of the pm 
this extracted, and the incision m the duodenum and abdominal wall closed 
Recovery was uneventful 

Several years ago the speaker removed an open safety-pin from the 
duodenum of a child This had been swallowed several weeks before 
The point had penetrated the posterior wall of the duodenum and had 
caused a retroperitoneal infection This case shown is interesting because 
of the size of the object swallowed, because of the arrest of this in the 
duodenum, and the evident process of stoma formation between duodenum 
and jejunum, which would soon have released the pm and permitted the 
continuation of its trip through the intestines The speaker believed that 
sharp-pointed objects becoming fixed at some point m the intestinal canal 
should be promptly removed, before stoma formation or perforation 
with infection occuned, particularly when of considerable size and defi- 
nitely located 

DUODENAL OBSTRUCTION FROM TRANSMESENTERIC HERNIA 

IN AN INFANT 

Doctor Truesdell presented a child, ten months of age, born April 
7, 1923 at term, a, second child, normal delivery, weight 7% pounds When 
two days old the patient began to vomit and continued to do so When 
two weeks old he was transferred to the Pediatric Division of Nursery 
and Child’s Hospital because of persistent vomiting and rapid loss of weight 
On examination the baby was found to be emaciated and considerably 
prostrated There was no abdominal tumor, no distention, no peristaltic 
waves Exploratory laparotomy seemed indicated on account of (i) Per- 
sistent vomiting, sometimes projectile, sometimes containing bile, and not 
controlled by modifications of formulde ( 2 ) Scant stools (3) Gastric 
retention, 80 per cent of test meal after 2^ hours (4) Bismuth meal 
X-ray showing retention in stomach and duodenum (5) Rapid loss of 
weight pounds) and strength 

The pre-operative diagnosis was partial intestinal obstruction, probably 
due to congenital deformity of intestine 

On April 24, when patient was seventeen days old, the abdomen was 
opened The stomach was not dilated There was no pyloric tumor 
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The duodenum was found dilated because of compiession of its icrnnna] 
portion in passing through an aperture in the uppei part of the loot of 
the mesentery from right to left side 

The operatue procedure consisted in division of the anterior margin of 
the aperture which was sharply defined and rigid Xo other lesion was found 
The abdomen w^as closed 

There was immediate decrease in the tendency to \omit, and the stools 
became ample There was no gam in w^eight for one month, thought to be 
due to difficulty m adjustment to formula At thiee months weight was 
7 pounds, at six months pounds, nine months pounds, now' 

14^ pounds 

This case w^as piesented as an instance of infantile \omiting due to 
an abnormality of the intestine, wdiich might leadih be mistaken for a 
feeding case To exclude a hypertrophic p\loiic stenosis or a complete 
obstruction does not justif} the assumption that persistent \omiting 111 
infancy is a matter of feeding in all cases There aie occasional ca'^es, 
usually vague but urgent, that lend themselves to suigical treatment 

ULCER OF DUODENUM, THIRD PORTION 

Dr Carl Eggers presented a man, thirty \ears of age who w’as admitted 
to the Medical Service of the Lenox Hill Hospital on August 8, 1923 
His chief complaint was pain in the light hcpochondrium, ladiating to the 
umbilical region, immediately following the ingestion of food, and accom- 
panied by belching of gas Duration fi\e wrecks 

The patient had been w^ell until about six w'eeks ago when he fii^'t 
noticed burning pain m the epigastrium, which came on to 2 houi'' 
after meals, w^as not relieved by food, and did not occur during night 
About five w^eeks ago this pain subsided and a different pain dec eloped, 
situated in the right liypochondrium beneath the costal aich This pain 
came on immediately after meals, radiated to the umbilical legion and wa^ 
accompanied by belching of gas Food did not rebec e it It usuallc lasterl 
about three hours There cvas some ladiation to the back, but none to 
the shoulders His appetite had been good until tcco cceeks ago. but since 
then he had been afraid to eat He frequently comited aftei eating but 
he had necer noticed blood He had lost 15 pounds in weight since onset 
There had been no jaundice He cvas usuallc cere constipated requiring 
a laxatic'^e dailc There ccas nothing in his habits 01 familc historc of 
interest in relation to his complaint On plnsical examination the <mlc 
findings cveie Tenderness ocer the region of the appendix ocer the light 
iliac crest, and ocer the left epigastiium There was no ngidiH and no 
abnoimal masses could be felt The spleen ccas enlarged From the 
history a gastric or duodenal ulcer was suspected and eflorts were made to 
substantiate this diagnosis A test meal shocced no retention Free atn’ 
56 total aciditc' 78 No blood-pressure The X-rac examination did loa 
receal anc defects m contour of the stomach or the cap The '•tom.uh em./t cd 
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normally, within the six-hour period The cjecal region showed deformities 
suggestive of chronic appendicitis On the basis of these findings the diag- 
nosis of chronic appendicitis with reflex stomach symptoms was made, and the 
patient referred to the surgical service 

On August i8, 1923, an incision for exposure of the appendix was 
made The latter was small and atrophic and evidently not the cause of 
the symptoms It was removed and the stump buried Further explor- 
ation revealed a hard nodular tumor m the right upper abdomen, which 
seemed to be situated retroperitoneally It impressed as a mass of glands, 
and was about the size of a walnut In order to expose it the incision was 
enlarged upward The tumor was found to be retroperitoneal, palpable 
through the parietal peritoneum and the transverse mesocolon The former 
was incised, exposing a pinkish tumor, the anterior surface of which was 
smooth Through it, however, a nodular mass could be palpated From 

its position It was suspected to be duodenum In order to make sure an 

incision was made by which it was found that the lumen of the gut had 

been opened into The palpating fingei could be passed to the left with- 

out interruption, but m the upward direction it was blocked by a hard 
ulcerating tumor which partly obstructed the lumen The incision was 
closed with two rows of fine chromic catgut and the parietal peritoneum then 
sutured over it A gastro-enterostomy was decided on The stomach 
could not be reached through the existing incision This was therefore 
closed and an epigastric incision made The stomach was found to be 
noimal The entiie anterioi surface of the liver was adherent to the abdo- 
minal wall The duodenum which could be reached from above, was nor- 
mal A posterior short loop gastro-enterostomy was done, using silk for 
the inner and outer suture The abdomen was closed m layers 

The convalescence was uneA^entful Immediately after the operation 
the patient felt relieved, and he has had no pain since The incision in 
the duodenum produced no untoward results At no time were there signs 
of leakage Subsequent X-ray pictures showed the stomach entirely empty 
after three and one-half houis, all food passing through the gastro-enter- 
ostom}^ The patient was discharged September 16, 1923 

CHRONIC PERFORATING ULCER OF DUODENUM 

Dr John A Hariweli presented three patients, two males and one 
female, all of whom had suffered from a nearly identical lesion, a large, 
chronically perforating ulcer of the duodenum extending well down toward 
its second portion In every case the ulcer itself was practically destroyed 
by the perforating process so that on removal of the pylorus and the first 
portion of the duodenum, only the perforation surrounded m part by 
inflammatory thickening remained to show the site of the lesion The per- 
foration was protected by inflammatory exudate in the outer coat and 
adhesion to the gastrohepatic omentum, the pancreas, or the gall-bladder, it 
being impossible to determine exactly what structure was the most protective 
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The hisloiy was almost identical in all the cases The ages \\cie tlint\- 
one, thirty-five and thirt3^-seven yeai s respectively and in each case s\ mptoins 
typical of duodenal ulcer had been present foi fi\e }eais with inci eas- 
ing severity In all, the pain had become piacticalh constant dining 
a period of six months and the relief from food and alkalies had become 
less marked All had been under more or less dietetic treatment with 
marked improvement but recurrence later Vomiting had been a \er\ 
marked symptom m two of the cases but not in the third One of tlie 
men had vomited blood and passed it with feces in sufficient amount to 
produce a severe grade of anemia The other twm had been wuthout bleed- 
ing which could be clinically diagnosed An important and distinctue 
symptom that is infrequently present when the ulcei is not pei forating 
was very marked in all these patients, namely a definite, maiked tendernc'^s 
on pressure in the epigastrium just to the right of the spinal column This 
corresponded exactly to the site of the impaired peritoneum o\er the ulcei 

The diagnosis was confirmed m every case by the fluoroscopic findings 
at the Cornell Clinic as a “filling defect wnth fixation of the fiist jioition 
of the duodenum ” In cases so evident as these w^e do not deem it neces- 
sary to take films except for purposes of teaching or additional record 
The Gastro-enterological Department at Cornell has made a larger per cent 
of correct findings b}^ the fluoioscope alone than by films alone The l.Utei 
are only used when the clinical diagnosis and the fluoioscopic diagnosis 
are not in accord 

In all of these cases a resection was done from the pyloric antrum to the 
second portion of the duodenum In all, great difficulty w^as experienced 
in closing the duodenal stump because the ulcer had encroached so closelv 
to the papilla that satisfactory inversion was not piacticable They were 
therefore closed by a thiough-and-through sutuie of chromic catgut and 
one or two layers of peritoneal sutures leinforced by burying again'^l the 
panel eas or covering by omentum, as seemed more efficient The reestab- 
lishment of the alimentary lumen varied in the three cases 

In one man, the least involved, a typical Billroth II was performed, 
wdiile in the other tw'-o the jejunum w^as anastomosed to the proximal end 
of the stomach accoiding to Polya In the wmman, the more proximal 
poition of the jejunal stoma was at the greater cunaturc of the ga'^tne 
stoma, wdiile m the third case it w^as at the lesser curxature, there wa*^ thus 
a complete reveisal of the jejunum in the thud case but not in the >=econd 
In the latter, post-opei ative lomiting was a ier\ marked s\mjJtoin and 
gieat care in diet wuth lavage w’as needed for three or four weeks to 
oveicome this Such did not occur in the other cases d hiv '-(•iik hat 
comparable wnth experience in posterior gastro-cnterostoin\ though at the 
piesent time most suigeons la} the jejunum against the stomach in tlu^- 
operation, depending on the natural fall of the loop to obtain the nr '•t 
satisfactory emptjing of the stomach 

The selection in these two cases was made upon thi'- print ipk i-.u a 
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fuither study shows that simple posterior gastro-enterostomy is not exactly 
comparable to the Polya type in this particular The open end of the stomach 
when drawn thiough the incision m the tiansverse mesocolon looks down- 
waid and to the right, the greater curvatuie being dependent and fairly 
movable, while the lesser curvature is obliquely above it and comparatively 
fixed Thus, with the proximal end of the jejunal lumen at the gastric 
curvature the stomach contents being propelled along the more active greater 
curvature is prone to enter the jejunum against the current and dam up 
theie Again, the jejunal content has a more direct route into the stomach 
when the antipenstalsis of the stomach is active during digestion These 
factors do not hold when the proximal end of the jejunal stoma is at the 
lesser curvatuie, and this therefore seems the method of choice In the 
most advanced case, the man who had had severe bleeding, the closure 
of the duodenal stump pioved impeifect and leakage took place and lasted 
for ten days To our surprise, this closed spontaneously and, except for 
the breaking down of the wound, no ill effects resulted 

Certain technical points are employed m all these cases as a routine 
The abdominal incision is always made vertically thiough the middle of 
the anterior lectus sheath and the inner leaf of this sheath lifted up to 
the midline The entiie rectus is dislocated outward and the posterior 
sheath together wnth the peritoneum incised near the midline wheie the struct- 
ures are strong These two are clamped together during the operation and 
later sutured as one layer at the close of the opeiation, the rectus being 
lestored to its normal position and the anterior sheath sutured with care 
When drainage is needed, as in gall-bladder cases, or acute gastric or 
duodenal perforation, it is done through a stab wound in the side entering 
Morrison’s pouch Our experience makes us believe that hernia is less 
frequent by this method than by others The actual anastomoses are 
made without the use of clamps, the field being protected with gauze pads 
All unions are made with careful suturing of the mucosa, the submucosa 
and the peritoneal and muscular coats Actual haemostasis is obtained 
by clamping and ligating and there is no inverting stitch used, except on the 
outer layer which we are careful not to have penetrate the submucosa 

Section of the stomach and bowel is always made with the knife and the 
edges are always touched with carbolic acid and alcohol These procedures 
give excellent coaptation of the various layers of the stomach and bowel, make 
post-operative bleeding impossible and, on the final healing of the anastomoses, 
lea\e a freely moving mucosa over the other structure of the wall 

A specimen removed at autopsy in a case of oesophageal pharyngeal 
cancer where a gastrostomy was done illustrates this point One portion 
of the trap door in the Janeway opeiation was sutured by a “loop on 
mucosa” stitch while another part was sutured by the method here des- 
cribed The contrast is marked, the latter showing a nicely united mucosal 
tissue moving over the underlying coats while the former showed much more 
scar tissue and greater fixation ot the mucosa An additional safeguard 
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against production of ulcer similar to the marginal Hpe in gaslro-jejuno- 
stomy IS furnished by this layer to layer method of suture 

DUODENAL ULCER RESECTION OF DUODENUM AND AXIRUM 

OF THE STOMACH 

Dr Hermann Fischer presented a man who had sufteied from stomach 
trouble foi fourteen years Three years ago was operated upon m another 
hospital for an epigastric hernia After this operation he felt a little bettei, 
but soon his cramp-like pam m the epigastrium letuined m inter\als of 
two weeks This condition continued until September, 1923, wdien he 
vomited for the first time and his pain became almost continuous and 
ve^'y severe 

Findings at operation Ulcer on the anteio-supeiioi surface of the 
duodenum near the pylorus Dense adhesions along the duodenum running 
to the hepato-duodenal ligament as well as fine adhesions between the ])an- 
creas and the posterior wall of the duodenum The duodenal wall sur- 
rounding the ulcer is mfiltiated and oedematous After the duodenum had 
been thoroughly freed from all adhesions, it appealed so well mobihred 
that a resection of the duodenum wnth pylorus and antrum of the stomach 
w'as feasable This w^as done and 1 1 cm of the lessei cur\ atui e and i cm 
of the greater curvature of the stomach w^ere remo^ed togethei with the 
Ulcer bearing area of the duodenum As the remaining stump of the 
duodenum show'ed some infiltration, the oiiginal plan of doing a Billroth 
I operation was abandoned and a Bilhoth II after Balfoui-Poha w’as 
done Insertion of Einhorn duodenal tube foi immediate feeding Uncicnt- 
ful lecoveiy 

RESECTION OF STOMACH FOR ULCER 

Doctor Fischer piesented a man wdio fourteen months ago began to ha\c 
pain of a shaip and burning chaiacter m the epigastiium wdiich occuiicd 
about one hour aftei meals He w^as tieated in a hosjntal in Austria foi 
some w^eeks and left fiom there somewhat impro\ed He felt faiih well 
until ten weeks ago when his distress came back m its old inteiT^iU He 
lost about fifteen pounds m w^eight He \ omits occasionalh but nc\er 
noticed blood in his comitus BowHs aie constijiated. no blood in Mool, 
as far as he know^s Plnsical examination negatne, except for ])am and 
tenderness m epigastrium X-ra\ lexeals a large penctiatmg ulcer at the 
lessei currature Inflammatoi} adhesions aie nnohing the inlorn tnd 
of the stomach to such an extent that the\ interfere with the normal cmpti- 
mir powder 

Opeiation No\ ember 3 1921, splanchnic anavihe^ia \ large pene- 

trating ulcei of the lesser curcature of the stomach wa^ fuiind It h'’- 
penetrated posteriori} and adherent to the ])ancrca‘- l\c‘-ctti(<n <»f ab nn 
one-half of stomach aftei Poha-Balfour Patient left talile m g^rMi (.,.1'- 
dition and made an unerentful reco\er\ 

Doctor Fischer presented aho a woman who on account of '-ner'-Pn 
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trouble lasting for several months, with loss of twenty pounds in weight, was 
subjected to operation December 30, 1922 On opening of abdomen very 
extensive adhesions were found, running from the free border of the liver 
to the stomach and from there on to the anterior abdominal wall The 
adhesions were so dense and extensive that the whole anterior surface 
of the stomach and the gall-bladder were buried by them After freeing 
the organs from this mass of adhesions it was found that they had to deal 
with a large hour-glass stomach, caused by the penetrating ulcer, situated 
half-way between the pylorus and the cardia, the two sacs being of almost 
equal size Resection of almost two-thirds of the stomach with antrum 
and pylorus was done, by Billroth I method Einhorn tube feeding 
Uneventful recovery 

Docior Fischer finally presented a man who, after having suffered from 
stomach trouble for twenty years, and having been treated for a long time 
and repeatedly medically without benefit, was operated upon by him On 
opening of abdomen indurated mass of the size of a plum was found at 
the lessei curvature about two inches away from the pylorus Impossible 
to decide whether carcinoma or indurated ulcer Glands enlarged along 
lesser and greater curvature Resection of pylorus and about half of 
stomach Billroth I Einhorn tube feeding Uneventful recovery 

CHRONIC DUODENAL AND GASTRIC ULCER, PRESENT STATUS OF 

SURGICAL TREATMENT 

Dr Charles H Peck read a paper with the above title for which see 
Annals or Surgery for July, 1924 

Doctor Peck presented seven patients to illustrate his papei 
Dr Charles N Dowd said that the group of cases which give 
the most satisfactory results in stomach surgery are of course, those who 
have pyloric stenosis The recovery is marvelous and there is usually 
freedom from complications These cases, however, are not now seen in 
as great proportion as they used to be They used to represent about 20 
per cent of his own surgical stomach cases but the proportion is now less 
because the conditions which produced stenosis are now treated at an earlier 
period and cicatiicial contracture does not follow 

The most pressing question at the present time is the treatment of ulcers 
in 01 near the duodenum, since they are far more common than those in 
the stomach itself Peisonally the speaker’s experience has been like 
Doctor Peck’s, that cases of duodenal ulcer treated by gastro-enterostomy 
do well They show marked improvement and enjoy reasonably good 
health It seems fair to believe that the diminished acidity of the stomach 
contents and the change m the mode of its exit from the stomach may' easily 
account for this improvement Next to the operation for pjdoric stenosis 
and the operation for perforated ulcer, the gastro-enterostomy' for duodenal 
ulcer seems to form the most satisfactory' group of stomach operations 
When the ulcer extends so as to be both on the duodenal and stomath 

954 



CHRONIC DUODENAL AND GASTRIC ULCER 


sides of the pylorus one meets one of the most puzzling pioblems ^\hIch 
we have The question of pylorectomy then arises One does not wish 
to do a psdorectomy on a case which will be cuied by a gastro-enterostomv 
nor does -one wish to omit a pylorectomy on a case which may really be 
malignant The amount of induration which exists about a simple ulcei 
in this loLality is often so great that it really feels like malignancy He 
had seveial times had the expeiience of doing a piimai} gastio-enteiostomv 
m the expectation of doing a later pylorectonw, being confident that the 
pylorectomy would be much easier after the inflammatoiy induiation had 
subsided, and at the second operation found that no ewdence of induiation 
remained It is surely safe to omit a pyloiectomy on a veiy large pio- 
portion of these patients 

Dr John Douglas said that he was in complete accoid with each and 
every one of the conclusions of Doctor Peck’s timely and most excellent 
paper, and as he could not criticize an} of his conclusions, he could onh 
perhaps try to add to his argument 

It was his belief that the results of gasti o-enterostomy with excision of 
the ulcer when feasible, if the opeiation is properly indicated and correctly 
peifoimed and the patient given suitable after care, gives better results 
than generally accepted It must be acknowledged at the start that gasti o- 
enteiostoinv is not an ideal operation, even if associated with removal of 
the ulcei by cautery oi excision, as it does not attack diiectly the etiological 
factors influencing ulcer formation But no one knows the exact cause of 
the chronic indurated ulcer of the stomach or duodenum, or why it recurs, 
and even the experimental work of Mann and otheis of sidetracking the 
duodenal alkali flow, and the work of Roseneau and his followers along 
the line of specific streptococcus infection, has not cleaicd everything tij) 
so as to make obvious the ideal operation The fact must be accepted th.it 
certain complications occui and various conditions cause a ceitain jiercentage 
of poor after results, two to thiee oi even some say five per cent of jejunal 
ulcer, two pei cent of heraoiihage, occasional!} a gastrocolic fistula, ven 
raiely a perforation, and that theie aie a ceitain niimbei of cases who still 
complain of gastiic symptoms aftei then opeiation It is thc'^e patient‘s who 
return many many times with their difficult pioblenu while the cured c.i-v s 
aie lost sight of 

It IS a bit difficult to leconcile the chfieience m the lejioits of the i exults 
of gasti o-enteiostoni} in the Ameiican and «;ome ol the Lurojican clinu'' 
Ma}o states 90 pei cent of satisfactoiv lesults weic olitained in fuio-knal 
ulcei cases without excision Xinetv-five ])ei cent were cured ^uign dL 
but moie than one opeiation was necc^-sai} rinnv 77 jier cent tureo (> 
gasti o-enteiostomv and 88 pei cent In jivioiopia-n , Pool j*' r 1 . 
Deavei 80 pei cent well and 10 pei cent inaikedK nn])*o\ed. ^luci'. , 
pci cent , Peck So to 90 per cent In contra"! to tiie"!. figirt" rsv'-'c’i i ' 
a icccnt Icctuie given in Xew Voik cjuotC" P.ivr a" h.nr'g 02 per ecu* 
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enes and 37 per cent failures, Bier 66 per cent recoveries and Harberer 
37 per cent of recoveries 

If these latter figures are correctly quoted, it is but natural that there 
should be dissatisfaction with the results and different methods attempted 
and this led to the radical operation of resection of the pylorus and antral 
portions of the stomach by Harberer, Lorenz, Schur, and others on the 
theory of removing that portion of the stomach which secreted a hormone 
that activated the acid-producing glands of the fundas 

One cannot deny that except m the hands of the surgeon most qualified 
by experience m gastric surgeiy, such procedure must have a higher mortal- 
ity than simple excision or gastro-enterostomy or both, and to justify it 
either the theory on which it is founded must be proved correct or the results 
obtained must be manifestly superior As to the theory. Smithies insists 
that ulcer occurs without hyperacidity and all surgeons have seen many 
such cases As to the results, to quote Fmsterer again He states that ulcer 
in the duodenum or at the anastomosis “were already obseived in 29 cases” 
and Harberer himself has reported three cases after antral resection , and 
Cole and Hoguet have reported a large marginal ulcer surrounding the stoma 
following a Pol} a resection For this reason, Fmsterer advocated resection 
of more than two-thirds of the stomach, with the portion of the duodenum 
containing the ulcer, or if the duodenum cannot be removed, the resection 
of the stomach leaving the ulcer This he calls the atypical operation 
He leports 94 per cent of cures and a surprising!} low mortality — 37^ cases 
of (gastric and duodenal) lesection foi duodenal ulcer with 36 per cent 
mortality, but he has had a large experience stating that he has done more 
than 700 resections in the past twelve }ears and does practically all of 
his work with local and regional anaesthesia 

Since June, 1918, there ha\e been at St Luke’s Hospital 123 oper- 
ations for duodenal ulcer The follow-up record on these cases has been 
as careful!} kept as possible Doctoi Douglas said he was not prepared 
to give the statistics in detail, but of 95 cases followed for from six months 
to five } ears, 81 are reported as cured or 86 per cent and nine or 9 5 re- 
ported improved Onl} five or 4 5 per cent are reported as unimproved 
Of the uncomplicated cases, excluding 22 cases of perforated ulcer, one 
case of olistructn^e jaundice and one of pernicious in which the ulcers weie 
complications and not primary lesions, there were four deaths in 108 cases 
or 3 7 pe. cent 

Seeing many of these cases personally and talking with the other members 
of the staff who ha\e examined the patients, the speaker belle^ed that good 
results can be obtained with the use of gastro-enterostom} with excision when 
possible, or with p}loroplasty That a correctly and carefully performed oper- 
ation and a properly sized and placed stoma is essential, and that after care 
both in respect to diet, alkalies intestinal hygiene and removal of possible 
foci of infection will further improve the results so that the radical operations 
of partial gastrectomy for duodenal ulcer will not be necessary or advisable 
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Dr Walter A Bastedo (In iiiMtation) said that theie were some cases 
that were obMOiish medical and some that weie olniousl} snigical It nas 
just as wrong for a medical man to treat a suigical case as it was for a 
smgeon to operate on every case that came to him just because it was ulcei 
On the other hand, there is a middle class of cases m wdiich one might be in 
doubt in the choice of medical oi suigical treatment If these cases, howe^el, 
aie not curable by medical means, this can be readily pi oven In trial 
Undoubtedl} medical men do have a little piejudice against suigen because 
so many post-operati\ e cases come to them wnth distiess and tiouhle. especialh 
aftei gastro-entei ostomy Such he believes to he few^ei now than preMoush. 
owing to the great impiovement in surgery It is olnioiis that duodenal ulcei 
cases are m a class entirely difteient fiom stomach cases The lattei aie 
moie serious All duodenal cases are not serious, theie aie ahva\s the 
menaces of extension, heinoirhage and peiforation, but many of these ulcei s 
are cairied for 3 ears without an} thing seiious happening But that is not 
often the case in stomach ulcer and here theie is the added menace theie of 
carcinoma developing Not long ago a surgeon said that medical treatment 
does not obviate the possibility of cancel ous de^elopment But medical tieat- 
ment, if it cures the ulcer, is just as successful m pi eventing cancer m that 
aiea as surgical treatment Besides, it is known that many cases have 
developed cancel after surgery and man}^ supposed ulcei s ha\e tinned out 
to be cancer when examined by the pathologist IMost of the suigeons are 
pessimistic when there is cancer there, for eien these supposed ulcei, though 
reall}'^ cancer cases, generall}'’ die ultimatel}' of cancer, no matter what ojieia- 
tion IS done Doctor Bastedo favors the excision of the ulcer when this is 
possible, for this is the only hope from a cancer point of mcw^ There was 
one condition in which medical treatment had the advantage ocer suigical 
the diagnosis of ulcer was sometimes made wdien there is no ulcer, and in 
such case surel}'- it is better for the patient to have a medical cure than to he 
opened up and have the surgeon discocei that no ulcei is piesent He asked 
the surgeons how^ often such an event happens Anothei thing of \ei} 
great interest is that sometimes after a perfectly good gastro-entcrostonn 
and in the presence of a w^ell-w'orking stoma, new' ulcei s decelo]), not mar- 
ginal or jejunal, but m the body of the stomach or the duodenum, in other 
W'ords, the procedure which w'as done for the expiess puijiose of putting the 
stomach in a condition favorable to the cure of ulcer peimits the deielopinint 
of new' ulcei s Yet, as a rule, gastro-enterostomy is succc‘'sful in the cure of 
ulcer, and is an operation that he w'ould not w'ish abolished 

Dr John F Erdmann called attention to the ojieration of Ilordci a*- tlie 
most satisfactoiy from the standpoint of cure as far as ulcer was comenun 
because it excised the ulcer, did not make a new' stoma and the surgeon 
could see the field of operation and attend to ki'jsing or contact nUer'. whin 
piesent Since the 30th of June 1920 Doctor Erdmann has done ^4 i ’ 
opeiations. and in the same period of time there were 13s operata-ns on o- 
about the duodenum Another reason win he had selectcfl the lloi-lc .. 
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on account of the number of marginal ulcers he had had referred to him 
during the last six or seven yeais On two occasions he had reported some 
seven or eight cases He felt that any operation which would reduce this 
possibility would be the natural operation of choice The subsequent symp- 
tomatology IS far more satisfactory than from the other operations He had 
had several late marginal ulcers, one case presented recently in which the ulcer 
was evident ten years after the original operation He felt that the Horsley 
operation cannot be done in all cases of duodenal ulcer , when not feasible then 
a resection or gastro-enterostomy should be done He stated that his series 
of Horsley operations is as yet too small and too recent for a positive declara- 
tion, but that the reasons for doing it are well defined In regard to the ante- 
colonic operation of Pol} a, this he had debarred the past year from his service 
on account of obstruction following m three patients and he was under the 
impression that this operation is being dropped in other clinics, the operators 
reverting to the original Polya or some form of Billroth 

Dr Willy Meyer said he took the same position that Doctor Peck had 
done with regard to the surgical treatment of duodenal ulcer He considered 
the subject so large that he could only select a few points for discussion Men- 
tion had been made of pyloric occlusion , his best functional and clinical results 
had been seen upon this addition and for a while he had practiced it in every 
case he operated on If one occludes the pylorus, however, the effect of the 
presence of bile, which usually enters the stomach after gastro-enterostomy 
and neutralizes the acidity, is lost for the healing of the duodenal ulcer There- 
fore, pyloric occlusion is undesirable 

Many cases are due to syphilis The report frequently reads “Wassermann 
negative," but that is not proof of the absence of syphilis On one occasion 
lately the speaker found an infiltration which passed over the entire first 
portion of the duodenum and then on to the stomach On further examination 
this was found to be specific 

Doctor Meyer said he also favored Doctor Peck’s technic m doing the 
operation But after the division of the seromuscular coat of the stomach, 
he liked to put in a few catgut stitches around the visible vessels before 
dividing the mucosa In regard to the vicious circle only lately the speaker 
had had such a case in spite of the short-loop operation He then used the 
button for an additional entero-enterostomy and the patient got well He 
never united the split in the transverse mesocolon to the jejunum, but attached 
it to the stomach Surgeons certainly have seen excellent results from gastro- 
enterostomy Why, then, not do a gastro-enterostomy first and, if the patient 
does not get well, a resection at the second staged One should first do the 
operation which involves the least danger 
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'JH VrM VVIC VVrLSIOX of the scapula 

ICnnoK An N \ t ni Sikcilk^ 

Sn 

111 Ajiiil i()io while 1 was '^iiit^eon ioi a laigc coppci mining hospital 
111 \n/oiin. .1 Mcnumii Indian iwenl\-h\e \cais of age. fioni the State of 
jahsoN was engaged ni gieasing the healings of a shaft in the smelter m wdiicli 
he w.is emploved Ills slee\e 
heenme caught in the '-hafliiig 
and the left scapula, with the 
aim att.idied was tom Horn 
his hnd\ A fii'-t-aul dies'-ing 
w.i'' ap])hed. an aminilaiue 
mmninned and he armed at 
the hospital about twciil\ 
minutes aftci the .leddeiit 
oi, curie d He was ni niaiked 

‘-hock hut tlieic was no actne 
hletding Theie was no aitei \ 
that lecjuned ligation '1 he 
wound wa‘- d i e s s c d while 
sjiecial i.ne was taken to cause 
the mimmuin distinhance to 
the jiatient He was then ]iut 
t<i bed hot-watei hags applied 
and 7^0 cc ot noimal s,dt 
solution with let of adiena- ^ 
hn added w.is gi\cii intia- , , i 

xenoush 

The accident happened 
aliout eight f \i Xe\t moin- 
mg he still showed cMelenec 
of shock hut iras much im- 
pioxed lie took jilenty of 
fluids dm mg the dax and on j j 
the follownng inoimng. thnty- 
six houis aftci the accident, his condition xvas so good that he xvas given an 
ethei anteslhcsia and the xvound tiimmed up and closed A few ragged pieces 
xveie remox'ed fioin the muscles m the depths of the wound and the skin flaps 
xvere appioximated xvith silkxvoim sutines The skin flaps readily covered 
the xvound, due evidently to the fact that the shaip edge of the scapula, when 
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dragged out had cut its own skin-flaps on the way out There was no aiea 
to heal by gianulation as the flaps covered everything peifectly The aftei 
convalescence was uninteriupted, and the man was discharged from the hos- 
pital with his wound completely healed in four weeks Theie was no sup- 
puiation in the wound at any time A noticeable thing about this patient was 
the foititude he displayed at all times He nevei complained and his unfailing 
1 espouse to queries as to how he felt was a smile and the woid ^Muieno ’’ 
Possibly this stoical heiitage from his Indian ancestors was an important 
factor m the smooth recoveiy that he made 

I add a bnef lesume of formei cases reported in the literatuie 

I BuAiTHWAiTr, J Lond M Gaz , 1832, vol xi, p 147 Boy, twelve Arm caught 
in strap of caiding machine Profuse bleeding Recovery 

II Lond M Gaz 1830 vol p 497 Boy eleven Arm caught in chain attached 

to steam engine Recovered m three months 

III Chakifs, J J Lancet Lond, 1872, vol 1, p 216 Boy, ten Caught arm in 

machinery in mill Separation was not complete Surgeon completed ampu- 

tation and tied axillary vessels Recovery 

IV Chlseldln, W Anatomy Human Body, Lond , 1897, 321, i pi Cites case that 

happened in 1737 Arm caught in rope m mill Little bleeding Recoverv 
V Cooper, J S N York, J M , 1843, vol 1, p 284 Boy, seven Caught in 
machinery around sugar mill Two-thirds scapula torn off Remainder 
removed Recovery 

VI George, W H Eclect M J Cincin , 1897, vol xxxix, pp 69-72 Aimer caught 
m shaft of mine by descending cage Little hemorrhage Recovery 
VII Jones, J E Lancet, Lond , 1S81, vol 11, p 363 Miner, seventeen, caught in 
shafting Axillary artery ligated by surgeon Little hemorrhage Good 
recovery 

VIII Jones, T E Brit, M J Lond, 1870, vol 1, p 545 Boy, eleven, caught in 
rope attached in revolving shaft Some hemoirhage and shock Axillary and 
two small arteries tied Recovery 

IX Lrwas, R F North Car M J , Wilmington, 1882, vol x, pp 197-200 Man, 
twenty-six Caught in machinery of steam mill Little hemorrhage Reco\ery 
X Lowr Lancet, Lond, 1867, vol 11, p 61 1 Man, eighteen Caught in carding 
machine Axillaiy artery ligated Little hemorrhage Recovery 
XI Lunn Bnt M J, Lond, 1871, vol 1, p 340 Boy, foui Arm caught in spokes 
of w'agon wheel Separation of scapula from body not complete No hemor- 
rhage Recovery 

XII Marshall, Ewing N York M J , 1899, vol Ixx, p 730 Boy, twelve Hand 
caught between pulley and belt Axillary artery ligated Recoverv 

XIII Mussfy, R D Am J M Sc, Phila , 1837, vol xxi, pp 385-388 Boy, sixteen 

Caught m machinery of cotton factory Little hemorrhage Recover} 

XIV Patmore, T D Bnt M J Lond , 1903, vol 1, p 134 Man, seventeen Acci- 

dent not described Recovery Worked as postal clerk 
XV Scarnell, B F Lancet, Lond, 1831-2, vol 11, p 114 Boy, thirteen Caught 

in machinery in mill Axillary artery ligated Recovery 
XVI Wali, Gregory A J Oklahoma M Assn, Guthrie, 1918, vol xi, p 315 Young 
man caught m revolving machinery Very little hemorrhage Severe shock 
Operated in twenty-four hours Skin graft done sixteen da>s later Wound 
fullv healed in tw^o months 

XVH WiLi, J C O Bnt M J Lond, 1884, vol 1, p 1135 Girl, eighteen Arm 

caught in revolving cylinder No hemorrhage Much shock Good recoverv 
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In ic\ lowing the hici.uinc nnc is slnkinglv impiessed wnth the absence 
of bcxcie hemonh.ige 'J he toision on the ^essels dunng the piocess of avul- 
sion eMdentl\ is .1 most excellent aid to efficient blood clot formation In 
nine oi the iei>oited cases, as well as in 0111 case absence of bleeding is noted 
.Mso in \icw of the fact that all injniies wcie due to machinery and some time 
neccssaiiK elajised hefoie skilled caie could be given, an) of the cases had 
oj)])ortnnit_\ loi fatal heinoi rhage 

Cii \s G McMahon, M D , 
Supciioi, Nehaska 

GM,L-BLVnDKR DISEVSE IX YOUTH 

hamoK XxxM.soi St Kt.nn 

Sir 

In a iccent pajtei in the Ax.x\ls 01 Slk(.i'k\ (^^a^, 1923,) I lepoited 
a case ol gall-stcnies in a child elcwen \eais of age and collected fiom the 
liteiatiire siMx-itnir cases of gall-hladdei disease in childien langing from 
an eight months netiis to fitteen \eais of age, justif}ing the conclusion that 
infections 01 ihe gall-bladdei in eail\ life aie not so lare as has been 
sujijKised d'he fi'llovcing additional cases aie ofleied as fuithei CMclence in 
siipjinrt of this lonchision 

C\si I — I H 1 piri, cieim.cn ct.irs of .1^0 was .ulmitlccl to Gouverneur Hospital, 
Octolicr n io_’t Slic nc\cr had li.id UtacKs simil.ar to th.it for which she applied 
lor adinis'.ion 1 wo wiiKs hcfoic she had suffered iiom an attack ol indigestion wdiich 
w.is not s(.\trc .ind qiiick]\ suhsuied On the cconing ol the onset slie retired feeling 
well hm w.i'- nw ikciud .it three \m with p.iin in both Inpochondnac regions, more 
marked on the rmht 'J In pun cNtended to the h.ick hut not to the shoulder blade It 
w'ls continuous ind cr unp-like .ind after .liiout an hour, was accompanied with vomiting of 
green-colored fluid 'Ihe bowels mined following an enema When admitted to the hospital 
she .ippeared (luite ill .ind w.is ^h^htl\ jaundiced She complained of pain in both upper 
(|u.idr.ints 01 the iI)donicn extending to the back on the right side There w'as iigidity of 
upper riqht nctus ,md tendeiness in the icgion of the gall-bladder Temperature, 100, 
leucoc} te count, iJixx), pulse , pohmorphoiuiclears, 92 pei cent , respiration, 20 Oper- 
ation was periormcd the d in 01 admission Ihe g.ill-bladder was found acutely inflamed, 
gre ith distended ihd not empt\ on piessuic Stones could be palpated m the gall-bladder 
but not m the ducts ChoIeCN stectonn with di. image W'as done The gall-bladder was 
found to be much thickened .ind cont.iined a large numbei of hard stones Result 
Une\entiul rcco\er\ lollowed 

C\sr II — S B, .1 gill, aged fifteen ceais, nn.is admitted to Gouverneur Hospital, 
Non ember iS, iqj"? She h.id been NNell until tNVo Nveeks befoie, when she complained 
of slight abdomin.il p.mi ,ind .inoicMa The sjmptoms subsided under medical treatment 
Four days ago she suddenly dec eloped seNCie geneial abdominal pain Nvith peisistent 
vomiting Aftci seNor.d davs’ tieatmeni .it home she Nvas brought to the hospital On 
admission she appeared acutely ill She Nvas not j.aundiced There Nvas a boaid-hke rigidity 
of the entire abdomen, general tenderness to both light and deep pressure Temperature, 
1012, urine cont.iined a little albumen, pulse, 120, leucocyte count, 12,500, respiration, 
33 . polymoi phonuclears, 90 per cent Operation was pei formed immediately Upon open- 
ing the abdominal c.avity a general peiitonitis was presented There was a large amount 
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of bile-stained fluid in the abdomen, the appendix was congested, the gall-bladder was 
acutely inflamed and covered with bile-tinged exudate, upon its fundus was a small 
perforation, three stones were palpated, one m the cystic duct and two in the gall- 
bladder Cholecystostomy and drainage of abdomen was done She died in four days 
from peritonitis 

Case III — G E, a young married w^oman, aged twenty-two years, was admitted 
to the New York Polyclinic Hospital, April 19, 1916 Three months previously she had 
given birth to a child, after a difflcult labor For several weeks prior to coming to the 
hospital she had had frequent attacks of severe epigastric pam extending to the back, 
no jaundice and no fever When admitted she showed marked tenderness under right 
and left costal arch wnth rigidity of upper right lectus The abdomen \vas opened soon 
after admission to the hospital The gall-bladder w^as found contracted, bound to the 
liver b> dense adhesions and containing numerous small stones, adhesions about the 
appendix Cholecystectomy and appendectomy was done Uneventlul recovery followed 

Edward L Kellogg, M D , 
Nezv York, N Y 
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